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No. 157. JANUARY. 1876. 



BOYAL ASTRONOMICAL SOCIETY. 

Session 1875 — 76. 
Second Meeting after the Long Vacation, December nth, 1875. 
Professor Adams, F.R.S., President, in the Chair. 
Secretaries — Mr. Dunkin and Mr. Ranyard. 

The minutes of the last meeting were read and confirmed. 

Mr. Ranyard reported that 50 presents had been received by 
the Society since their last meeting in November. Amongst 
them were some valuable books which had been given by Lord 
Lindsay. He thought that the special thanks of the Society 
were due for this present. Among them was Vieta's Canon 
Mathematicus seu, ad Triangula^ fol. Paris, 1579, a very hand- 
some copy of a very rare book, and Ptolemy's Almagest, fol. 1579, 
the Editio Princeps, also a rare book. 

Professor Adams : The special thanks of the Society are I think 
due to Lord Lindsay, for his very valuable present. The Vieta 
is I know a very valuable book. (Applause.) 

Mr. Ranyard : I hope it will stimulate other Fellows to give 
any unique works they may have to the Society. It is very 
important that we should have a complete library of reference 
books. Such works would be more useful, I think, in our library 
than in private libraries. (Laughter.) 

The special vote of thanks to Lord Lindsay was carried unani- 
mously. ♦ 

The following candidates for the fellowship of the Society were 
balloted for and duly elected : — 

Senor Augusto T. Arcimis, Cadiz. 

VOL. XIV. 
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Lieut. Cyril Corbet, B.N., of Cloudesley, Bittern, Souttamp- 
ton. 

Lieut. C. B. Neate, R JT,, Royal Observatory, Gjeenwicb. 
Francis Murray Newton, Esq., Barton Grange, Taunton. 
William Philip Snell, Esq., Belmont, near Havant. 
William E. Wilson, Esq., Daramona, Streete, BatLowen, 
Ireland. 

Mr, Talmage : Before we begin the reading of papers, may I be 
allowed to ask a question? I wish to enquire whether the 
Council have taken any steps to stop the fraudulent use of the 
letters "F.R A.S.," more particularly with reference to the case 
of one individual who goes " stumping " the country with a title 
to which he has no right, having been expelled from the Society. 
I think we ought to take some notice of the matter, and I am pre- 
pared to move a resolution on the subject. 

Mr. Ranyard : You will be quite in order if you make the 
motion at the General Meeting. * Tou can, if you like, give notice 
of your intention to make such a motion now. * 

The President : Yes, that would be more regular. 

Mr. Talmage : But perhaps you would answer my question as 
to whether the Council has taken any step. 

The President : No : we have not done anything as yet. 

Mr. Dunkin : As the Secretary of the Society I have written 
to several periodicals in which I have seen the names of certain 
persons using the title, but I have received no replies to my letters, 
and at last I have given up writing, because it is only wasting my 
time and the Society's postage stamps. (Laughter.) 

Mr. De la Rue : Perhaps Mr. Talmage would be in order if he 
requests the Council to communicate with the gentleman alluded 
to, because there are several cases of the kind in which a persistent 
use is made of the initials denoting the fellowship of this Society 
by persons not belonging to it, and it is really quite time a stop 
should be put to it, but it is very diflBcult to do so I know. 

Mr. Dunkin : I think the case in question arises in this way, 
that the individual was formerly a Fellow of this Society, and has 
a lot of old notices of lectures on hand, and when he wishes to 
give a lecture he sends out a copy of an old prospectus which he 
used when he was a Fellow, and consequently the society which 
accepts his offer thinks him still a Fellow. I must say I have 
on several occasions written to secretaries of societies, but they 
take no notice of my letters. 

Capt. Noble : Dr. Kenealy signs himself Q.O." to this instant. 
(Laughter.) 

Professor Pritchard : I may merely mention that I had the 
honour of oflBcially expelling, that gentleman from the Society 
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(Cries of "Name, Name.") Well, Sir Somebody Bemiett, I 
mean. (Laughter.) 

Mr. Burton read a paper On the Southern Nebula 30 {Bode) 
DoraMs and the Nebula about rj Argus. He said it occurred to 
him when engaged at Eodriguez, on the observations of the 
transit of Venus, that he would study with an instrument of his 
own the present structure of the remarkable nebulae which had 
been so closely observed by Sir John Herschel. He had, there- 
fore, made as careful drawings as his time would permit of 30 
Dorad{ls and ri Argha, with a 12 -inch silver on glass reflector. 
He showed his drawings to the meeting, and said that he had not 
had an opportunity of comparing them with Sir John HerscheVs 
drawings until after his return to England, and now after a care- 
ful comparison he was not disposed to think there had been any 
great change in these two nebulae since the date of Sir J. Herschel's 
observations. 

Mr. Ellery : I dare say members of the Society will recollect 
that we, at Melbourne, have paid great attention to some of the 
larger nebulae in the southern hemisphere, more particularly to 
those described in Sir John Herschel's work. The two nebulae 
to which Mr. Burton has drawn our attention are these which 
have received the greatest attention, and I am not sorry to have 
the opportunity of stating what we have found with regard to 
the nebula about rj Argus. The first thing that struck every one 
who saw it was the entirely different appearance it presented to 
that which is figured in Sir John Herschel's book, and the con- 
clusion was naturally come to that there had been a very great 
alteration in the structure of the nebula since Herschel's time, 
not only with regard to the character and figure of the nebula, 
but also in the relative positions of some of the stars involved 
in it.* Mr. Burton has drawn Eta just close by what we 
call the promontory ; but Eta is another star altogether outside 
the nebulosity. But what I wish to call attention to is this, 
that in Herschel's drawing you will find the nebulosity comes 
across the vacuity ; when we first saw it with the 4-foot reflector 
it was altogether a different thing. The two promontories 
approached each other; while the nebulosity, which Mr. Le Sueur 
has described, appeared to be absorbed. Two years after the 
first drawing was made another was completed (now we have 
four complete drawings altogether) ; when the second was com- 
pleted the " bridge " was ^quite traceable, and by placing the 
spectroscope across any part of this bridge we get the nitrogen 

♦ [Note by Mr. Burton. — In my sketch ij Argus is represented com- 
pletely outside the nebulosity, but it appears to have preserved its position 
relatively to the small neighbouring stars, all of which may be recognised 
in Sir John Herschel's drawing.] 
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lines of the nebula, showing that there really was nebulosity ; 
and it is evident from our observations that a constant change is 
going on in the nebula — the most remarkable changes, that even 
a casual observer would notice if he looked at it one year and 
then again two years afterwards. Then rj Argts is now a star of 
the 6th magnitude. I don't know whether the Society will 
recollect what occurred with regard to this star some four or five 
years ago : we got in the spectrum of ly Argils on several occa- 
sions during the space of several weeks, a bright yellow line and 
occasionally a red line. I saw this myself four or five times, and 
Mr. Le Sueur saw it night after night. After this had been seen 
five or six weeks it disappeared and we have never seen the bright 
lines in that star since. The nebula is well worthy of frequent 
observation with large apertures ; the changes are so well marked 
and so undoubted Now, with regard to 30 Doradus, that is 
another instance where the changes are remarkable, we have 
made three drawings with the great telescope, the changes are 
decidedly progressive ; those who become familiar with nebulas 
notice at once the difference. There is in this nebula a great > 
deal of what we have called interlacing rings, or little loops, 
I see that Mr. Burton has sketched some of them in his drawing. 
These loops, we find, are continually altering. At first we found 
that they lapped over or involved one another much more than 
they do at present. Besides these nebulae we find that the 
smaller class are continually changing. We have not made so 
many observations of the great nebula in Orion, because Lord 
Rosse iias made such magnificent drawings of it ; we have kept 
our forces more for the larger southern nebulae which cannot be 
obfserved at the northern observatories. 

Mr. Huggins : With reference to the variability of the bright 
line of tf Argus, it may be of interest to state that in the spectrum 
of the variable star in Cassiopeia, the bright line is much more 
distinctly seen at some times than at others. 

The President : These observations that Mr. Ellery has called 
our attention to are of the utmost importance, and I think we 
cannot but acpept the evidence of the rapid changes he ha& 
described. 

Mr. Ranyard: I would ask, has Mr. Ellery compared Father 
Secchi's drawing of the nebula in Orion with Lord Rosse's 
drawing, and if so whether he has noticed the great differences 
that there are between those two apparently carefully executed 
drawings — not only as to the smaller details but also as to the 
great features of the nebula ? My faith has, I must say, been a 
great deal shaken as to the possibility of mapping with any 
degree of exactitude details like those of a nebula. 
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Mr. Huggins pointed out to Mr. EUery the drawings of Padre 
Secchi and the Earl of Bosse, which hang side by side in the 
meeting room. 

Mr. Ellery : I have not seen until now Father Sechi's drawing. 
We have many a time observed the nebula of Orion and made 
many sketches. We have always found Lord Eosse's drawing to 
be a splendid representation of the nebula, but we fancied 
it was a little too hard, but that was inevitable on account of the 
difficulty of reproducing such a soft outline. I believe what- 
ever we do in the «hape of drawing nebulae, we are sure to 
exaggerate them, and that is one of the great difficulties in our 
way and prevents us publishing the results of our observations. 
We want to hit upon a good method of portraying these as we 
see them. I can easily imagine, as regards the soft outline of the 
two drawings, that they are sure to differ a great deal ; but this 
(Secchi's) is so different from Lord Eosse's that it appears to me 
as it would with the Melbourne reflector considerably out of 
focus. This does not convey to me the idea of the nebula 
nearly so well as Lord Eosse's drawing. 

Mr. De la Eue : The telescope with which Secchi's drawing 
of the nebula of Orion was made would appear by comparison 
with Lord Eosse's only as a fluder, and consequently we should 
expect to see a great difference in the drawings. In the one, 
only a general outline, but in the other the detail, seen in Lord 
Eosse's telescope, has been filled in, therefore, you can hardly 
compare Seochi's drawing with Lord Eosse's. It has occurred 
to me whether the appearances described by Mr, Ellery in 
30 Doradus might not be accounted for by the rotation of the 
nebula. They look to me to be due to a change of perspective. 

Mr. Ellery : Yes, there has been a suspicion that there might 
be rotation round a central star, but one or two remarkable loops 
are always the most prominent features. 

Mr. De la Rue : I mean round an axis vertical in reference to 
the position of the nebula as shown on the drawing. 

Mr. Ellery : Oh yes, that would be possible, but there are so 
many changes from Sir John Herschel's drawings, that it becomes 
very interesting to compare them with the recent ones. There 
has been a long gap between Herschel's observations and ours, 
but the changes we see from one year to another are so interest- 
ing as to give quite a new life to nebulae observations. 

Mr, Huggins : With reference to these changes, if the objects 
are gaseous, we have no knowledge of their distance- 
Mr. Eanyard: It seems probable that the distance of the 
nebulae is the same as the distance of the stars which appear to 
be involved in them. As far as I know there has been no marked 
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annual parallax observed in any of these stars, and, therefore, 
the motions which have been described by Mr. EUery wonld 
correspond to velocities far greater than any that we know of 
at present in the universe. 

Mr. Huggins : Yes, that is quite true ; but what I meant was, 
that in former times these nebulee were thought to be vastly 
more distant than the stars. 

Mr. Ellery then read a paper on HuygevCs ParahoHc Pendulum, 
for obtaining uniform motion. He said, this is merely a little 
mechanical arrangement which we have found successful. In 
the course of some experiments I made about two years ago with 
the view of obtaining more uniform rotation for the barrel 
chronograph, I was induced to try Huygens* Parabolic Pendulum, 
and was surprised that it had not been more generally adopted ; 
at first I thought that there must be some practical difficulty in 
the application of the principle. I was surprised at the small 
amount of literature on the subject within my reach, and, there- 
fore, I had nothing to guide me except the bare principle. The 
earlier results I obtained were so unpromising that my idea that 
there was some practical difficulty in the way was strengthened, 
but after trying several tests I satisfied myself that the pendulum 
would, with moderate precision in its workmanship, become an 
almost perfect governor for chronographs and well balanced 
equatorials. In the two chronographs I had constructed for the 
transit of Venus, and in which I used the parabolic pendulum, 
the rotation of the drum was practically uniform, and even when 
there was a variation of the driving weight and a difference of 
twenty degrees of arc in the position of the revolving pendulum, 
a straight line could be drawn accurately through the second 
marks for three hours, in other words, the rotation of the drum 
was not a tenth of a second out in three hours. As the principle 
of the Huygenian Parabolic Pendulum may not be ^own to 
many of the Fellows of the Society I will illustrate it. 

Here Mr. Ellery drew upon the black board. It appeared 
from his description that Huygen s Pendulum is a form of conical 
pendulum in which the weight forming the bob of the pendulum 
is suspended by a piece of very thin spring from the top of a 
vertical revolving axis, in such a manner that when the rate of 
revolution of the axis is increased the pendulum flies outwards 
and unwinds the watch spring from off a piece of metal cut in the 
form of the evolute of a parabola. In order to prevent the 
spring twisting or slipping from the surface of the evolute when 
the rate of revolution of the pendulum is altered, there is a 
guiding arm which projects from the lower part of the revolving 
axis and guides the bob of the pendulum. 
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Mr. EUery said that he had, in conjunction with one of the 
American observers of the transit of Venus, tested one of these 
chronographs by doubling the weight of the bob of the 
pendulum, and again by halving the weight of the bob, but 
though the angle which the revolving pendulum made with the 
axis varied from 10° to 33° yet there was no sensible alteration 
in the rate. He proceeded; I showed one or two chronograph 
sheets obtained during these experiments to Sir G. B. Airy and 
Captain Tupman and others, and I have no doubt they will 
remember the exceeding precision with which they were marked. 
It may be said that great precision is unnecessary, and that the 
ordinary means of obtaining uniform rotation are sufficient for 
astronomical purposes, but if I agree to that, I still say that 
this governor is simpler and cheaper than those which aim at 
only moderate accuracy, aod those who have much to do with 
the reading of chronograph sheets or fillets will find that time is 
saved when a scale of minutes and seconds can be applied to the 
register. In an observatory where much transit work is done, 
any means by which reading o£F can be facilitated is of great 
value. I don*t imagine there would be any great difficulty in 
applying these pendulums as governors to equatorials. 

Professor Adams expressed the thanks of the Society to Mr, 
Ellery for his valuable communication. 

Professor Pritchard was called upon to read a paper entitled, 
Observations on Coi, Tennant*s experiments on the proper form of 
a mercurial trough for collimatien by reflection of wires. He said, 
I have to apologise to the Society for making my observations 
^xtemporely, instead of reading a paper. The fact is, I only 
received the Monthly Notices yesterday morning, and what I have 
to say refers to what is printed there. There are two questions. 
I find to my great surprise, that Colonel Tennant (for whose 
astronomical powers we all feel equal respect) has mentioned my 
name in a very friendly criticism in two papers, and it is to make 
a very friendly and respectful reply to his observations that I am 
now about to trouble you upon two practical points. I, many 
years ago, entered upon a minute and elaborate investigation to 
see whether it was possible to make mercury behave as a reflect- 
ing agent with a little propriety, and not be dancing about in the 
way that we know that it does, to our great discomfiture. I 
thought I had succeeded, nay, I am almost sure I succeeded, 
because in three observatories I have been connected with, I 
found no difficulty whatever in using mercury as a reflecting 
agent, whether it be in reflecting wires or observing stars by 
reflection, we have no difficulty by using this very simple con- 
trivance which I now show you. But Colonel Tennant has met 
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with a difficulty which I have no doubt every practical astronomer 
has met with. Colonel Tennant has a very beautiful transit 
instrument, reversed by certain machinery, which is all the time 
in contact with the instrument, and he found that Messrs. Cook 
had supplied him with a cast-iron trough, in which he put his 
mercury. It was supported by the machinery which reversed the 
instrument, which machinery was, as I have said, in contact with the 
instrument, and he says he found he could not get the reflected 
wires in the telescope at all. I don't think it is likely he could, 
because the moment he began to fiddle with the micrometer that 
would move the telescope and away would go the mercury. He says, 
in a pitiable strain, that this method was simply intolerable, and he 
had to give it up. The only wonder, I think, is that he ever tried 
it at all. Then the next step he made is one which everybody 
else who has had to do with this instrument has made, namely, to 
remove the support of the mercury from touching the instrument. 
Then he says Col. Campbell devised a sort of wooden bridge. 
Well, I have done the same, only mine is an uncouth sort of 
afPair. It is an iron stand that goes over what we use, which is 
a beautiful altazimuth and 1 8-inch circle. We put it over the 
azimuth circle, so as not to touch it, that is what Col. Campbell 
did, but it failed with him. Well, it was likely to fail, for this 
reason, as you will see : He says, " I then made a trough of amal- 
gamated copper and a layer of sand." Well, I recommended a 
layer of sand, and should do so again. This was earned on 
wooden blocks with a small piece of india-rubber^ and he says the 
time was very favourable for trjdng it, as there was no traffic, buf 
when there was traffic he did not succeed. Well, there must be 
something wrong, because with the apparatus which I invented 
20 years ago, you certainly may dance about as much as you 
please in the room, and you won't disturb the perfect reflection 
of the wires. How then have the mistakes arisen ? In order 
to keep your mercury still, so that the vibrations cease very 
soon after the disturbing cause, two things are necessary.. 
The first is that the depth of the mercury should be exceedingly 
small — practically I should say it should not exceed the 30th 
of an inch, a ^th of an inch will not do, the mercury will not 
be steady, and there will be a detestable film after a time, and we 
shall be told the thing fails, but that merely means that you have 
not provided a means for skimming the surface. I have not 
measured the depth, but it must be small, not more than the 20th 
of an inch certainly. This trough is nothing more than a sheet 
of copper, and upon that I place another sheet about the 30th of 
an inch thick, and thus you have a rectangular pond, which must 
be amalgamated with a little care, and then you may knock as 
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hard as you please and you get no vibration in the mercury, 
or at all events it will cease in 2 or 3 seconds, and you may go 
on observing. The scientific explanation of this is that there is 
a certain amount of adhesion between the molecules of the mer- 
cury and the molecules of the copper at the bottom, and the 
result is that when there is but little mercury above, the vibration 
that commences stops almost immediately, whereas if you put too 
much mercury, all the adhesion of the mercury to the bottom will 
do very little to stop the vibrations. This is what Colonel 
Tennant did not attend to. K you amalgamate the bottom of the 
trough, the amalgam will float up to the top of the mercury, and 
if exposed to the air will oxydize and become very foul indeed. 
I warn those who use mercury for reflection against this, unless 
they from time to time skim off the film from the mercury. 
[The Professor here showed how he procured a good reflecting 
surface by scraping the surface of the mercury.] Well, now, 
almost everybody who has touched that has failed, and why ? I 
will give you two little anecdotes. Shortly after this was in- 
vented one observatory tried it — it was an important observatory — 
and they sent to Troughton and Simms to make the apparatus. 
They produced a contrivance something like a stew-pan, made in 
a most beautiful way, but it was sent back because it would not 
amalgamate. I saw it, and I asked why they made it so bright. 
They said their workmen always finished a thing well. I said, 
Did you use oil ? " " Yes, a little," they said. " Well," I said, 
" I didn't undertake to amalgamate oil." Well, there were two 
mistakes, one was the thing was not copper but oil, and the other 
was it was five inches deep instead of like this. Now, we have a 
similar complaint from India. Well, it does not fail with me, nor 
will it with anybody who does the thing as it is intended 
to 'be done. To us it is really a luxury, and we can hardly 
tell which are the wires and which the reflection. (Laughter.) 
Really, so useful do we find it, that I am quite sure that no 
astronomer who will spend a little time about it will fail to obtain 
similar success. Another observatory got into the same remark- 
able confusion as the first I have named. And there they made 
a great discavery, finding that the mercury was not quite still, 
they dropped a little oil on it to stop the vibrations. It did 
partially stop the vibrations, but it prevented the amalgamation 
and affects the brightness. In iny method you get success in the 
simplest possible way, and I commend it to your notice. I 
will make this remark, that if gentlemen who are now so 
much better acquainted with physical inquiries than they 
were, will do me the honour to refer back to 1853, they will 
find a little paper of mine on the behaviour of mercury with 
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regard to different metala, and I tliink they will be really 
florprised, and might possibly receive a few ideas that they 
might not have had before. All this pertains to the difficulty 
Gol. Tennant, like eyeryboiy else, has had in getting reflections 
from mercury, and the really ingenious way in which he over- 
came it. The Astronomer -Eoyal overcame the difficulty in a way 
he has recorded, by the use of a rather complex system of vulcan- 
ized india-rubber, but I am told it is not absolutely satisfactory. 
I hope to express in print somewhat more succinctly what I have 
said, if the Editor of the Monthly Notices will allow me. 

Mr. Marth : Do you know what is the history of the shallow 
amalgamated copper trough that you have been describing ? 

Professor Pritchard : I don't much care what the history of the 
thing is. I suppose you are going to tell us it was invented by 
some German. 

Mr. Marth : The amalgamated copper trough for the mercury, 
seems to have been first used by an observer named Schdnau, 
somewhere about the year 1775. [Mistake. It should have been 
'* before 1803."*] But that was not generally known, or it was 
forgotten. However, after Bohnenberger's method for deter- 
mining the Nadir had been invented, reflection from the surface 
of mercury became a matter of greater importance than before, 
and Schonau's contrivance was remembered and experiments were 
made about the best form of trough, which led finally to the 
adoption of the shallow, flat-bottomed trough, first by Steinheil, 
if I am not mistaken, and then by others. 

Professor Pritchard : Well, is that all ? 

Mr. Marth : Yes, that is all about the copper trough and the 
shallow mercury, but I should like to know in what else the 
invention consists ? 

Professor Pritchard : K you refer to my original paper you will 
find that I acknowledge the Germans, but before my time it was 
not known how to scrape the surface of the mercury, and so to 
obtain a bright surface. 

* [Note by Mr. Marth : — Though it is a trifle, some readers will 
perhaps not object, if I make amends for my indistinct recollection by 
mentioning now, that it is not the amalgamated copper trough, but the 
substitution of spider webs for silver wires, and the substitution of ether 
for spirit of wine in levels, the first knowledge of which is connected 
with the year 177 J. In the miscellaneous notices on page 135 of vol. xii. 
of the Astronomische Nachrichten, published in 1834, Schumacher mentions 
that Fontana, in Florence, had made both substitutions already before 
1775, ^d he then goes on to speak about the amalgamated mercury 
trough invented before 1804 by Von Schonau. The dim remembrance of 
Schumacher's remarks, no doubt, occasioned my mistake. 

Schonau was a retired Austrian officer. The description of his con- 
trivance is given, not by himself, but by Canonicus David, in the Berlin 
Astronomiscnes Jahrhuch for 1 807, p. 158.] 
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Mr. Marth : As a simple matter of fact I may mention, that, 
when I was a student at Konigsberg, a flat-bottomed, shallow 
trough was used for the Nadir observations, and when the 
mercury was tarnished the surface was scraped without diflSculty 
to get it clean and bright.* 

Professor Adams : There are such things as independent dis- 
coveries, and when two or three ingenious people hit upon the 
same idea, it is the better proof that the contrivance is a good 
one. 

Professor Pritchard : There is nothing new under the sun. 

Mr. Eanyard read a paper On the Duplicate Structure of 
Coggias Comet, He said that, during the early part of July, 
1874, comet was seen to be a twin structure— though there 
was but one nucleus — there were two sets of parabolic envelopes 
situated side by side and overlapping, so that the nucleus seemed 
to be situated at the intersection of the two inner arcs. This 
structure was drawn by several observers — and there was no 
doubt about it — but on the 14th of July, the last evening that 
the comet was visible in England, Mrs. Newall, at Gateshead, 
and Mr. With, at Hereford, each made drawings which showed 
two faint parabolic arcs still further in front of the nucleus, and 
separated laterally by a much greater interval than the former 
arcs. He thought that this showed that there was a disruptive 
action going on within the comet as it approached perihelion, 
which was similar to the disruption which took place in Biela's 
comet in 1846. 

Mr. Eanyard showed a drawing to the meeting by 0. Struve, 
of Biela's comet as it appeared after its disruption in 1 846. In 
the drawing Biela's comet was shown as having broken into two 
entirely separate bodies, one rather larger than the other ; the 
tails were parallel to each other as in the case of Coggia's 
comet. 

Mr. EUery : We had Coggia's comet under view, at first for 
two hours before sunrise, and for about a week it was very 
brilliant, but we noticed no duplication of the parabolic envelopes. 
On one occasion there was a suspicion of there being an envelope 
of this kind, but very close to the inner one. When we last saw 
the comet it was very far south and like a nebulous star, and 
the nucleus was almost central to the nebulosity of the comet. 

♦ [Note by Professor Pritchard : — The German contrivance consisted 
of a cup-shaped vessel, in such a form that the mercury is necessarily too 
deep in the middle, and not at all easy to skim. In my form the depth is 
uniform and trifling, and admits of skimming with the greatest facility. 
The Oxford assistants have also told me that the wind does not trouble 
them while using the trough.] 
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Father^ Perry showed some photograpbs of the transit of 
Venus, taken at Manilla. He said, I have only a very short com- 
monication this evening. I have just received some photographs 
of the transit of Venus from Manilla, ten in number, but, 
unfortunately, I have not received any details along with them. 
The photographs are exceedingly well defined, and represent the 
various phases from the bisection at ingress, with a certain num- 
ber of pictures of Venus on the sun's disc, and then the remain- 
ing six are stages of egress. In No. 7 the planet is apparently 
exactly at internal contact. I don't think it is quite at contact, 
but apparently very close indeed, if not actual contact. There 
is no appearance at all of a "black drop " or anything^ approach- 
ing it; and the only thing is a slight shading which many of the 
observers have noticed. There is one thing about these photo- 
graphs which is rather peculiar, which is, that the outer part of 
the planet in every case shows very distinctly on the chromo- 
sphere. Here you have a strong actinic action, and, therefore, 
the black body of the planet is shown perfectly in the photo- 
graphs. Of course these photographs are of little value compared 
with the magnificent series obtained in other places. Clouds 
interfered with the internal contact at ingress, but I think the 
observations at egress are well worthy of notice, especially as 
they bring out some of the most important physical points in 
the observation of the late transit. 

Father Perry further stated that he had prepared a short paper 
On the Observations of the November J^eteors, He had, he said, 
observations taken for a week in November for some years ; the 
observations lasting for an hour or two before the constellation of 
the Lion rises above the eastern horizon and continued till day- 
break. This year there was not a very good chance of observing, 
particularly the smaller meteors, on account of the light of the 
moon being nearly full. There were only two good nights, and 
on one night there was a fair number of meteors from Leo. 
He thought it right to make this communication, as it might be 
of value in connection with observations at other places. 

Lord Lindsay : On the subject of the first paper, with reference to 
what Father Perry said about Venus having been seen outside the 
flun, it seems to me, looking at the photographs, and without 
being able to measure them, that they have been " touched up." 
I don't know what instrument was used in taking them, or any- 
thing at all about them ; but before I attached any great 
importance to them I should like to see the negatives. I think 
the fact that Venus is so distinctly visible on the background of 
sky, outside the sun, is such a very extraordinary phenomenon 
that it is difficult to credit it, especially when you remember that 
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you do not see the moon's limb projected upon the chromosphere 
during a partial eclipse. They are altogether different from any 
other transit photographs I have seen. 

Mr. De la Rue ; The diameter of Venus, too, is much too large. 

The President : The half of Venus off the sun does not fit 
the half on the sun. 

Lord Tiindsay ; That is quite understandable from the difference 
of irradiation. I should be glad to know if Father Perry could 
tell us what instrument is said to have been used. 

Father Perry : T am unable to furnish details at present, I 
simply received the ten photographs. 

Lord Lindsay : It would be interesting if you could get the 
negatives. 

Mr. Brothers : I fancy they must be made from drawings, the 
"arrow "mark upon them could not be on the negatives. To 
produce a black line as in the prints the arrow must have been 
scratched on the negatives, if done with ink or black varnish the 
lines on the prints would have been white. There is evidence 
also of the texture of the paper from which they have been 
copied. 

Mr. Dunkin said he had a paper by Mr. Marth on the positions 
of the satellites of Uranus. It gave the positions of the satellites 
for every five days from January ist to April 30th. If it had 
not been for the work of Mr. Marth with regard to Saturn, 
no observations would have been made of the satellites, at the 
opposition, but in consequence of his calculations a series of 
observations had been made both at Greenwich and Oxford, 
and astronomers ought to be thankful that they had in the 
Society a computer willing and able to devote his time to this 
matter. (Hear, hear.) 

Mr. Dunkin drew attention to the fact that among the papers 
was a description of the manuscripts left by the late Professor 
Rigaud. Another valuable paper was on the measurements of 
the ring nebula in Lyra, by Professor Holden, of the United 
States observatory. These papers would appear in the Monthly 
Notices. 

Mr. Eanyard said, I should like before the meeting breaks up 
to read a part of Mr. With's paper on the structure of Ooggia's 
comet. On the night of the 8th July, 1874, he observed a 
remarkable oscillatory motion of the fan-shaped jet upon the 
nucleus as a centre, which occurred at intervals of from 3 to 8 
seconds. The fan seemed to " tilt over " from the preceding to 
the following side, and then appeared sharply defined and fibrous 
in structure, then it became nebulous, and all appearance of 
structure vanished. Such appearances have been observed by 
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other people in comets, though I do not know whether in Coggia's 
comet. There seems to be no doubt about the pulsations, what- 
ever may be the cause of them. 

The meeting closed at about ten o'clock. The following 
papers were taken as read : — 

Note on a new variable star in Capricomtis : by Mr. J. E. Gore. 

On the double star 6 1 Geminorum : by the Rev. S. J. Johnson. 

On some old Pictures of Saturn : by Mr. C. L. Prince. 

On a new form of observing chair : by Mr. Wentworth Erck. 

On the Oxford ephemeris of twelve close circumpolar stars for 
1875 : by Professor Pritchard. 



REVIEWS. 

Trantit of Venus, ^c. By Richard A. Proctor. Second edition, with an 
account of the successes achieyed in December, 1874, and suggestions 
respecting the Transit of 1882. Longmans, 1875. 

^ The sale of 1,500 copies of the present work in six months shows 
that many besides astronomers have taken interest in the efforts made 
during the recent transit to improve our knowledge of the dimensions of 
the solar system. In the present edition I have given a general account 
of the successes achieved last December. I have also devoted special 
attention to the advantages which may attend the use of the mid-transit 
method in 1882." (Extract from preface). 

We scarcely expected that a new edition of this valuable work would 
have been so soon required ; and we think with its author, that the 
welcome extended to it may be taken as evidence of a remarkable increase 
during the last few years of interest in scientific subjects. For those 
who have not seen the first edition, we may state that the volume con- 
tains five chapters : I. Transits of the seventeenth century ; II. Transit 
of 1 761 ; III. Transit of 1769 ; IV. Transits and their conditions ; 
V. Transits of 1874 and 1882. There are six tables, twenty plates, and 
forty-four woodcuts ; praise of all which is now superfluous. 



Victoria. Tenth Report of the Board of Visitors to the Observatory, with 
^ the Annual Report of the Acting Government Astronomer for the year 
ended 2gth May^ 1875. Melbourne. 

Mr. "White is acting for Mr. Ellery during his absence in Europe. 
Instruments and buildings generally are in good order. The former have 
been increased during the year under notice by a capital photo-heliograph 
by Dallmeyer, constructed under the advice of Warren De la Rue, Esq., an 
equatorial refractor of 8-in. aperture by Trough ton and Simms, under the 
advice of Sir George Airy, besides other minor instruments. The great 
Melbourne Telescope has been confined as much as possible to its specific 
work. One photogram of the moon, in the opinion of the Board, surpasses 
in beauty of outline and in accuracy of definition any hitherto taken in 
the world. The best mode of lithographing the nebulae is still under 
consideration, and awaits Mr. EUery's return. This fine reflector has 
been diligently worked, principally in drawings of the nebulsB, and 
mapping of the neighbouring stars ; " ten of the nebulas and clusters, 
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figured by Sir John Herschel, have been carefully drawn, and the posi- 
tions of the stars laid down by micrometer measurements. One nebula 
has been observed which is not to be found in any catalogue in our 
possession. Coggia's comet was examined on i8 nights, and 15 drawings 
of it obtained. A drawing of the nebula surrounding 17 Argus, with the 
stars accurately plotted in, made this year, shows no appreciable change 
when compared with the one made last year." 

Might not observations on the three outer planets and their satellites 
be sometimes made to great advantage by means of this powerful instru- 
ment? We rejoice in the well-directed activity that characterises this 
important observatory. Besides the observations of the transit of Venus, 
which entailed much extra work, the first Melbourne catalogue of 1227 
stars for the epoch of 1870, was published in time to be used with great 
advantage in the observations by the different parties of the transit of 
Venus. The observations in meteorology, terrestrial magnetism, &c., 
have been published down to December, 1874. The time signals for the 
shipping are continued. The staff of the observatory under Mr. White 
consists of Mr. Moerlin, Mr. Turner, Mr. Gilbert, and Mr. Hay on pro- 
bation. The last mentioned young gentleman was placed by the Chief 
Secretary to assist in the increasing work of the observatory in November, 
1874, and has proved himself, by his punctuality and diligence, to be a 
very valuable aid in the routine duties of the establishment." An un- 
remitting application of 22 years to the duties of his office had greatly 
impaired the health of Mr. EUery, and Mr. White concludes his report 
by expressing the hope that at the next annual inspection, he will have 
returned from his visit to Europe, with renewed health and vigour, to 
superintend the work over which he has so long and so ably presided. 
In this hope, in common with many, we cordially unite. 



Auxiltaiy Tables for determining the angle of position of the sun^s axis^ and 
the latitude and longitude of the earth referred to the sun^s equator. By 
Warren De la Rue, D.C.L., F.R.S.i V.P.R.A.S., &c. pp. 20. London : 
Taylor and Francis. 1875. 

"These tables, which have been computed by Mr.Marth, are employed 
in the reduction of the ten-year series of solar photograms taken at Kew. 
As they are of general application in the reduction of observations of the 
sun, I have thought that they would be acceptable to astronomers, and 
have had some copies printed for private circulation." Astronomers will 
be much obliged to Dr. De la Rue for furnishing them with these very 
useful tables. 



N.B. — We do not hold ourselves answerable for any opinions expressed 
by our correspondents. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



Sir, — Permit me to add to my remarks on the nebulae ri Argus and 
30 (Bode) Dorados, reported by you, one or two additional particulars. 

The instrument used by me in making the drawings differs less from 
Sir J. Hferschel's 18-in. metal mirror, as regards light and grasping power, 
than Mr. ElJery's 48-in. does, 12 inches of silver being probably equivalent 
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to 15 inches of speculum metal as far as the quality in question is con- 
cerned. 

The enormous illuminating power at Mr. Ellery's command would of 
itself give the impression of extensive chants in objects of such com« 
plexity as those which he described, by revealing details faintly or not at 
all visible to the smaller instrument employed by Sir John 40 years 
before. 

It will suffice to quote a parallel instance of total transformation of the 
appearance of a nebula by bringing to bear on it an instrument far 
exceeding in light-grasp those previously employed ; namely, the case of 
the well-known nebula in Cams Venatici, formerly known as a bright double 
nebula, but now recognised with a well-marked spiral since the application 
of the 6-ft. mirror at Parsonstown. 

My objects in bringing the matter forward at the meeting were to 
state my own impression that there had been decided change in both the 
nebulae, not radical change, which Mr. Abbott some years since con- 
sidered to have been the case with respect to the Argus nehula ; and 
secondly, my wish was to obtain better information on the subject, 
from some more competent observers who might possess more extensive 
opportunities than I had myself enjoyed. All who heard his remarks 
will agree with me that the second of these objects could not have been 
more perfectly attained than by the courtesy of Mr. Ellery. 

I am. Sir, yours truly, 

C. E. BURTON, 
Formerly of the Observatory, Parsonstown. 



ESTIMATION OF STAR MAGNITUDES, 



Sir,— The amateur astronomer who commences anything like sys- 
tematic observations on the fixed stars, will find himself confronted by a 
difficulty which really involves points of such moment tliat it is surprising 
that so few attempts have ever been made to grapple with it. I am 
alluding to the estimation of star magnitudes, sometimes, rather 
pompousl^r, talked about as " Stellar Photometry." The vagueness of 
language in use respecting star magnitudes is as surprising as it is 
unsatisfactory, and when one considers the precision which characterises 
modem science, one is astonished that so little has been done to remove 
it. I do not think it too much to say that estimates of star magnitudes 
not hosed on methodical experiment are rarely trustioorthy ; and this often 
applies even to statements made by experienced observers. 

To Dawes is mainly due the credit of initiating a genuine reform as to 
this matter. The principle of his suggestion is to diminish the light of 
the stars examined so as to reduce them to some common standard of 
brightness. This is done (i) by diminishing the aperture of the telescope 
employed till the star under comparison becomes barely but steadily 
visible; and (2) to take as the standard aperture that which just 
secures visibility to the average of several of Argelander's stars of the 
6th magnitude. "Assuming, then, the obvious principle that if two 
stars, as viewed through a telescope, appear equally bright, the 
illuminating powers employed (that is, the areas of the portions of the 
object glass employed) must be inversely proportional to their magnitude 
or real brightness, it is easy to calculate the areas of the portions that 
must be left exposed to render just visible the stars arranged according 
to a definite scale of magnitudes,*' and to provide by means of the 
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formula girett a series of pasteboard rings that can be readily numbered 
and applied to any particular, telescope. To put this idea into practice 
the first thin? that an observer must do is to determine experimentally 
for himself What is the aperture of the telescope he uses which will give 
the desired visibility to average stars of tlie 6th magnitude, and from 
that to determine the apertures corresponding to smaller magnitudes. 
Of course in obtaining the standard of aperture for an average oth mag^ 
nitude star (on which the other apertures depend) reliance must not be 
placed on one star only ; at least a dozen should be made use of. 

In working out this matter Dawes stated that he had intended to 
adopt Sir J. HerscfaeJ's scale, as generally avoiding the use of half-mag- 
nitudes, but that eventually he decided to conform to Struve's ratio of 
progression in order that his results might be comparable with those 
obtained by such leading observers as La Lande, Piaczi, Bessel and 
Argelander. 

Putting m ss the standard magnitude; a the aperture necessary to 
show it ; fi ss: any other inferior magnitude, and x = the aperture 
necessary to render visible a star of magnitude ft, we shall obtain the 
equation : — 

Of course one and the same power must be used invariably in operating 
with a series of apertures thus obtained. 

When the apertures corresponding to each magnitude and half-magni- 
tudp have been thus ascertained by calculation, a series of discs must be 
prepared and pierced as may be requisite, ^any persons will be able to 
do what is necessary themselves, but if not, the assistance of an instru- 
ment maker must be sought.* 

I have been led to deal with this matter because Dawes^s papers are, I 
fSancy, little known, being buried in old volumes of the MonthUf JSfotices^ 
and because 1 deem them of considerable value. Perhaps the publication 
of these remarks may draw forth from some of your readers practical 
criticisms on the working out of Dawes's idea, as to precautions to be 
adopted, and otherwise evoke useful suggestions. 

Your obedient servant 

Northfield, Eastbourne : G. F. CHAMBERS. 

Nov. 29, 1875. 



NOTES ON STARS POSSIBLY VARIABLE, 



Sir, — correspondent of mine (who is also a correspondent of yours, 
I believe), Mr. J. E. Gore, of Umballa in the Punjaub, has sent me some 
notes, which I think I ought not to keep for mv private use exclusively. 
I beg, therefore, to submit them to you for publication, conceiving mysehf 
justified in doing so. 

Eastbourne : Tour obedient servant, 

Nov. 27, 1875. G. F. CHAMBERS. 



27 Canis Majoris, R. A., 7h. 9m. 22s., Decl. S. «6® 8' 58" (i88o). Near i. 
This star was rated 4 m. by Harding, 5^ by Lacaille, 5 m. by Argelander, 
6*5 by Heis, 6 m. by Behrman, and 7 m. by Flamsteed. In 1874 and 



* See MontMp Notices, Vol. vi. p. 187, June, 1851 : Vol. zii. p. 80, February, 1859 : 
Vol. xiii. p. 277, 1853. 



Digitized by 



i8 



Correspondence. 



1875 I found it about 5^ or 6 m., and much inferior to No. 28, whieft 
Harding shows as 5 m. It is probably variable from 4^ to dl, with a 
long period. 

43 (rf) Sagittarii. R. A., iQh. lom. 378., Decl. S. 19° 25' 18" (1880). Near 
£^ and p*. This star was rated 4 m. by Harding, and 6 m., 8 bl by 
Lalande. Argelander estimated it at 5 m. It is at present about 5^ m., 
being brighter than Capricomi (5 m.), but brighter than (6 m.)* It 
is possibly variable from 4) to 6 m. 

Herschel's " fine ruby star " in Capricornus. R. A. 2oh. lom., Decl. S. 21** 
41'. Closely n. p. 4 Capricomi (6 m.). This star which is No. 251 in 
Catalogue of Red Stars, Descriptive Astronomy ^ p. 591, was rated by 
Herschel at 6^ m. It is 7 m. in Hardine^, and 7^ m. in Lalande*s catalogue. 
Last month I found this star to be only 8^ or 9 m., and fiexy red. It is 
quite invisible to the naked eye, or even in an opera elass. If HerscheFs 
estimate of 6^ m. was correct, the star must certainfy be variable to the 
extent of two magnitudes. I propose to call the star V Capricomi 

J. E. GORE. 



LUNAR NOMENCLATURE. 



Sir, — ^In Mr. Nelson's Catalogue of Points of the First Order on the 
moon's surface, recorded in the Monthly Notices of the Royal Astronomical 
Society, vol. xxxvi.. p. 20^ he suggests the name " Wichmann " for the 
spot Euclides a. Probably Mr. Neison selected the name for this spot on 
account of the name *^ Kaiser " having been suggested for Hosting A, in 
the November number, p. 257. Upon finding that Wichmann hs^ con- 
ducted so elaborate an investigation on Mostyig A, I suggested, in the 
English Mechanic, Dec. 10, 1875, that Mosting A should bear the name of 
** Wichmann." In order that Wichmann's name should be appropriated 
to his own spot, I would suggest, if agreeable to Mr. Neison, that the 
names should be interchanged, Mosting A bearing that of ** Wichmann,*' 
and Enclides a that of" Kaiser.'' Mr. Neison has designated Fracastorius £ 
as " Eosse." As there is another Rosse in the S.E. quadrant, would It 
not be better to append the Roman numeral IL, as in the case of the two 
H6rschels ? 

Dec. 1$, 1875. I am, Sir, your obedient servant, 

W. R. BIRT. 



FINE METEOR, 



Sir, — Whilst observing Mercury this morning, I was startled by the 
appearance of a very vivid meteor, emanating from some point in Leo, 
which shot down to the S.E. horizon and disappeared not far from Spica. 
The time was about 6.30 a.m. The meteor was of a reddish colour and 
quite lit up that portion of the sky for the moment, in spite of the glare 
of the moon. I was surprised with the brilliancy of Mercury to the 
naked eye. It seemed to be more conspicuous than Spica, although seen 
upon a much brighter background of twilight. 

I am, yours truly, 

I, High Street, Leicester: W. S. FRANKS. 

November 15, 1875. 
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DISCOVERY OF MINOR PLANETS (156, 157). 



(From Astronomische Nachrichten, No. 2,067.) 
Telegraphic despatch from Professor Foebster to the Editor. 
Planet Palisa, 22 Nov. I2h. om. Pola a = 43° 35', P = 70** 23'. 

Motion Southerly. Mag. 12. 
Berlin: November 23, 1875. 

(From Supplement to Astronomische Nachrichten, No. 2,067). 
Planet (157), discovered by Borelly, at Marseilles. 
1875, Dec. I. a = 4h. 22m. d = +23** 58'. Magnitude 13. 
Berlin: December 3, 1875. 



EPHEMERIS OF THE SATELLITES OF URANUS, 



At Greenwich Midnight. 
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ASTfiONOHICAL OCCURRENCES FOR JANUARY, 1876. 



DATE. 


Fiindpal Occurrences. 


Jnpiter*! Satellites. 


Meridian 
Passage, 
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Astronomical Occurrences for January, 2 1 



DATE. 


Principal Occurrences. 


Jupiter*! Satellites. 


Merldka 
Passage. 


or 
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Mon 


16 
17 


h. m. 
12 6 

12 40 
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Occnltation of B.A.C. 

4294 (6i) 
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Conjunction of Saturn 
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Minor axis =7^*3 


» 
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16 3 


9 421 










938-2 
9 34 a 


Mon 


24 










Tues 


26 










9 30*3 
9 29 4 


Wed 


26 


I 41 


• New Moon 






Thur 


27 


IS 

9~ 
17 


Conjunction of Moon 
and Mercury 3* 10' N. 

Conjunction of Moon 
and Saturn i"* 41' N. 
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THE PLANETS FOR JANUARY. 



At Transit over the Mebxdian of Gbeenwich. 
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Uranus ... 
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Mercury sets a few minutes after sunset, at the beginning of the 
month, the interval increasing to an hour and three quarters on the 3181. 

Venus sets two hours after the sun on the ist, the interral gp:adually 
increasing. 

Mars may be observed for 6 hours after sunset during the whole 
month. 

Jupiter rises nearly four hours before the sun at the beginning of 
the month, the interval slightly increasing. 
Uranus is well situated for observation. 



LUNAR OBJECTS SUITABLE FOR 0BSERVA210N IN 
JANUARY, 1876. 

By W. R. BiRT,r.R.A.S., F.M.S. 



In the interval that has elapsed between July, 1873, ^® present 
month, attention has been directed to the named objects in each of the 
Zones of the British Association Map, the number of the Astronomical 
Register for July, 1873, containing Zone L 0° to 5° N. latitude. In order 
to avoid repetition these objects may be sufficiently indicated in this 
communipation by their numbers in Webb's Index Map (a), as follows : — 
5 1 if (6), 10, 326, 488, 67 (c), 65, 64, 487, 455» 456, 486, 99» 445- 443. 444» 
102, 103, 104, 94, 501 (cT), 512, 105, io6* (e), 513*, 113, 515* (/), soot {9), 
"4. 505t 5o2t (0, 143, 154, 153 and 155. 

This Zone contains the following points of the First Order. — The letter 
B prefixed signifies that it occurs in B. and M*s. list ; N, that it has been 
renleterminea or newly determined by Neison, see Monthly Notice, 
R.A.S., vol. XXXVI. pp. 19 and 20. 
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W. longitude B. Schubert A. 77 15 51 ... 2 27 42 N. lat. 
„ B. Maskelyne 29 34 58 ... 2 31 38 „ 
„ B. Dionysius 17 8 40 ... 2 50 55 „ 
„ B. Agrippa 10 22 13 ... 4 4 16 „ 

N. „ 10 4 17 ... 3 55 20 

„ N. Hutton (d) I o 4 ... 4 3 57 
E. longitude B. Gambart A 18 45 12 ... o 50 30 

„ N. Eeinhold 22 37 26 ... 3 13 19 „ 
„ N. Beke (A) •31 5 26 ... o 2 20 „ 
„ N. Hunter (i) 36 18 56 ... I 57 6 „ 
„ N. Encke 36 35 35 ••• 4 »8 14 „ 

B. and M's. points of the first order will be found in the Report of the 
British Association for the Advancement of Science, 1866, pp. 220 — 222. 

Notes (a). — For additions since the publication of the map see the 
Itegister for December, 1875, p. 257, those which have been newly added 
in revising this Zone have numbers 'above 499 (Zollner) — see list for 
November, 1875, P* 273 of the Register of that month. An asterisk (*) 
appended to numbers in this Zone signifies that the name has been 
restored to the original object, and a dagger (f) that the name is newly 
added. 

(5) Ket. Observations of this depression of flattening are very 
important in order to determine if the flattening observed by Mr. Key be 
the lowest portion of the Mare Smythii, or a depression further west 
than it ; the positions of the Mare and the flattening agree in latitude. 

(c). In this Zone between 30° and 35° of west longitude, according to 
B. and M., a group of anonymous objects exists. These objects are 
situated to the W.S.W. of Maskelyne, and from the head-land jutting 
into the Mare Foecunditatis ; this head-land is distinguished by a twin 
crater nearly due north of Censorinus ; the eastern of the two craters is 
marked c by B. and M. On the thirty- fifth meridian west, B. and M. 
gives a ring /. As these objects are given on the authority of B. and M. 
only, perhaps observers will kindly examine this region previous to 
designating either the twin crater or the ring by proper names. 

{d). Triesnecker or Murchison A, (see Astronomical Itegister, Novem- 
ber, 1875, p. 270) having been constituted a point of the First Order, in 
order to avoid ambiguity it is proposed to designate it Hutton (501), in 
commemoration of the Mathematician of that name. 

(c). D ANTES MoNTES. This name Dantes according to Lambert, who 
places it in 10° E. longitude and 2* N. latitude, was given by Biccioli. 
It appears in Lambert s Table of the longitudes and latitudes of 207 
Lunar Spots in Brewster's Supplement to Ferguson's Astronomy, vol. II. 
p. 163. B. and M. have at the point indicated by Lambert a mountain 
475 toises high, their c of the Sommering range ; it is this range for 
wliich the name of Dantes Montes is proposed ; there are two other 
peaks on this range further S.W. than E., namely d 432 and /3 about 350 
toises. I have not the map of Biccioli to refer to just now, and, there- 
fore, cannot say in what form he represented the objects, but the R.A.S. 
possesses a copy. 

(jT). RHiBTicus pre. This is one of the three dark spots seen at 
the time of Full Moon, which B. and M. failed to find. They were 
named Lacus Herculeus by Hevelius. Of these the north-west was 
named by Riccioli *' Dominions Maria," the south-west " Stadius," and 
the east "' Rheeticus." Webb says of these spots " B. and M. puzzled in 
identification, owing probably to their being full moon markings (though 
easy ones), dealt summarily with this nomenclature — ignoring Dom 
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General Notices. 



Maria * * * transferring Stadiua across it * * * and removing RhsUcus to 
104 ox some distance." In restoring Riccioli*8 nomenclature it is 
necessary to affix the word "pre" as signifying; the orig^al spots to 
which the name was applied Dom Mabia 514 is in 2<one III. Stadius 
pre is numbered 513 and AuJBTicxJSpre 515. 

(y)' 5oot» This crater on the north-west of Reinhold is very con- 
spicuous and interesting, and as such entitled to a proper name. The 
name proposed for it is Tennant, as commemorative of the Eclipse 
labours of Colonel Tennant. Drawings of Reinhold, Tennant, and the 
surrounding region will be acceptable to compare with those in our 
possession. 

(A). A point of the First Order (Neison), Landsberg A proposed name 
Bkke, commemorative of the Traveller of that name. 

(t). A point of the First Order (Neison), Encke B. Name proposed 
Hunter, commemorative of the Founder of the Museum of the College 
of Surgeons. 

It is recommended to obnervers to examine the Zone in the order in 
which the numbers are arranged. That portion of tlie Zone between 20^ 
west longitude and the Eirst Meridian is especially described in " Cata- 
logue of Lunar Objects, areas I. A. a, I. A. j3, I. A. 7, L A. ^, forming 
part of "Contributions to Selenography.** 

Books Received. — ^Mr. De la Rue's "Tables for determining the 
position of the 8un*s axis.** London: Taylor and Francis. 1875. — 
''The Origin of the Stars.** By Jacob Ennis. London: Triibner and 
Co.—" Tenth Report of the Board of Visitors to the Observatory at 
Victoria.** Melbourne, 1875. G. Skinner. 
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ROYAL ASTRONOMieAL SOCIETY. 

Session 1875 — 76, 
Last Meeting of the Session^ January 14th, 1876. 
Professor Adams, F.B.S., President, in the Ohair. 
Secretaries — Mr. Dunkin and Mr, Banyard. 
The minutes of the last meeting were read and confirmed. 
Forty presents were announced as having been received since 
the last meeting, and the thanks of the Society were voted to the 
donors. 

The following candidates for the fellowship of the Society 
were ballots for and duly elected : 

Prof. Cleveland Abbe, Washington. 
William Bamsby, Esq., Saltmarsh Oastle, Herefordshire. 
Eev. H. Collins, Vicar of Ellerton, near Whildr'ake, York. 
Augustus S. Harrison, Esq., Muir CoUege, Allahabad. 
B. Coward Johnson, Esq., Warrenside, BlundeUsands, near 
LiverpooL 

J. Young Messum, Esq., Controller of Packet Services, 

Genend Post Office. 
H. C. L. Saunders, Esq., Leacroft House, Staines. 
Major W. H. Wardell, B.A., 3, Alexandra Terrace, Sheer- 

ness. 

TOL. XIV. 




26 Meeting of the Royal Astronomical 



Mr. Dtmkin read a paper by the Astronomer-Boyal. On the 
present state of the calculations for his new lunar theory. The 
paper referred to the two preceding communications to the 
Society, printed in the Monthly Notices for January, 1874, 
March, 1875, in which the plan of his new method was explained, 
and then described the present state of the calculations. 

Mr. Dunkin : The object of the Astronomer-Boyal in making 
these reports is principally that the public may know exactly in 
what state the calculations are. It is a very enormous work, and 
if any unexpected calanuty should happen, the Astronomer-Boyal 
is. anxious that the public should Imow the exact condition in 
which his work has been left. It was a great misfortune when 
M. Delaunay was taken away that no one knew the exact state of 
his lunar theory, and nobody knows now, I believe, how M. 
Delauna/s work was left. 

The President : These reports are certainly very important. 

Gapt. Orde Browne read a paper On the times of the phenomena 
of the transit of Venus. He compared the times of the observa- 
tions at the various Egyptian stations. He concluded from the 
reports he had seen that the phases of contact might be divided 
into three classes : ist. Shadow contacts, including those where 
the connection, between, the limbs of Venus and the Sun was 
observed to be decidedly less dark than the body of the planet. 
Sometimes it was spoken of as a faint shadow, and sometimes as 
an interference line ; 2nd, There was black contact, in which the 
ligament appeared to be solid, and as dark, or nearly as dark, as 
the body of the planet ; and 3rd, There was geometrical contact, 
in which the observer waited until he judged that the limb had 
a common tangent with the sun*s limb. The paper detailed the 
instances in which the times of one or more of these phenomena 
had been noted by one and the same observer, and gave their 
e^tiniates of the time that had elapsed during the different phases. 
If it were allowable after the transit to test personal equations by 
the " model *' (which he did not admit), fchen there was a singular 
agreement as to the results as to the black contact phase, showing 
apparently that that which all the observers saw was a definite 
thing that admitted of being recorded. With regard to the 
interpretation of the records, he thought that the model at 
Greenwich would generally represent the phases, as the observers 
recorded them, and could be set to represent, as nearly as possi- 
ble, the phase which had been noted by the observer, although in 
some instances it would not represent the phase seen, so the 
observers asserted. With reference to the double-image micro- 
meter measures, they were not finished yet, and it would be 
premature to give them, but they are coming out better than was 
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expected. The latitudes of the places affecting the observations 
have come out very closely. 

Mr. Burton said : As to the visibility of the planet outside the 
Sun before ingress, at my station it was distinctly seen with a 
2 -inch telescope and power of 30, for about fifteen minutes 
before internal contact ; and with reference to the phases of the 
planet and model, the former markedly excel the phases of the 
photographs in all cases; evidently the limb of the planet is 
affected by some cause external to the instrument. 

Mr. Nichol : I examined the planet very carefully as she was 
going ^n to the Sun, and the chief difficulty I had was owing to 
the rim of light outside the planet. After I had measured the 
cusps with the micrometer, and when I thought that geometrical 
contact was about to take place I inserted the eye-piece^ but 
found that as soon as I had focussed the eye-piece the light was 
continuous between the cusps of the sun and the planet. The 
reason why I changed the eye-piece at the time was that I 
thought the cusps of the planet were approaching one another 
more rapidly than I expected from my previous model practice. 
When I changed it, I was of course thunderstruck to see that 
the cusps were met. The question I put to myself at the time 
was, Is that sun-light, or is it not ? " and the conclusion I came 
to was that I could not tell ; it appeared to be so bright that it 
was utterly impossible to tell whether it was sun-light or merely 
the bright rim round the planet grown brighter* The next thing 
was to look out for the peculiar ligament phases, but I could not 
see any. The only phase that I could have noted, and that was 
a matter of guesswork, was the particular time at which the 
line round the planet got broader : one might have notified this 
phase, but the broadening was such a long time in taking place 
that it was impossible to record any observation whatever. 

Mr. Banyard : Did Mr. Burton say he saw the whole of the 
planet fifteen minutes before external contact ? 

Mr. Burton : Before internal contact at ingress — that is to say, 
at the time of bisection on the sun's limb I saw the half of the 
planet, 

Mr. BanyarcT: Then you saw the whole of the external half ? 
Mr. Burton : Yes. 

Mr. Banyard : Was there a bright line round it ? 

Mr. Burton : I could not tell whether it was due to the bright 
line, or the brightness of the sun's corona. 

Lord Lindsay: I understood that none of the times of the 
observations of the transit should be published until all the times 
could be given by all the observers, both here as well as in 
Germany, Bussia, and America. 
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Captain Orde Browne : THe only thing to be said in reply to 
Lord Lindsay's remark is, that the times T have given were nearly 
all published here in England twenty-four hours after the transit. 
The only point I have tried to call attention to is that the differ- 
ence between the different recorded times, which is sometimes 
very considerable, is to be accounted for by supposing that 
different phases were observed, in fact, that there exists a sym- 
metrical sort of difference between the times. 

The President : I understand Captain Orde Browne to say there 
were three distinct phases and that one or other of these was the 
one observed by each observer — some observing one and some 
another, and some more than one ; but am I right in supposing 
him to say that the descriptions generally given by the Afferent 
observers were sufficient to decide which of these phases any par- 
ticular observation referred to? Is it merely a matter of 
a posteriori deduction, that' a certain phase is interpreted to be a 
distinct one of these three, because the time given agrees with 
what should be the time, or is it to be understood that the des- 
criptions of the different phases given by the observers are 
sufficient to identify the phases ? 

Captain Orde Browne said : Where any doubt exists, the actual 
words used had been given in his paper. Admiral Onmianney's 
observations had been noted as geometrical contact, but in the case 
of the Melbourne observations the three several phases were re- 
corded. In some cases the words used were geometrical contact 
in others, a shadowy ligament " is spoken of; and in such cases 
there could be no doubt about the meaning. In many cases only 
one observation was recorded by each observer, but some observed 
two, and the observations were of value when two or more were 
recorded, because it gave the opportunity of learning and 
comparing the differences of time between phases. It would 
be remarked that in most cases it was lady observers who 
had recorded more than one observation (laughter); at Suez 
Mr. Hunter recorded two or three. 

Mr. Dunkin said : With respect to the publication of the times, 
it must be remembered that the Egyptian times were published, 
in the Monthly Notices in a paper by Admiral Ommanney . and the 
times at Mokattam we published in the last annual report, so 
Captain Orde Browne was not publishing anything that was not 
already known, yet he (Mr. Dunkin) quite agreed with Lord 
Lindsay that it was an improper thing that the times should be 
published, because it was possible that some people might make 
an improper use of them, that is to say, they might cook 
their own observations to make them agree with those already 
published. (Laughter.) 



Digitized by 



Society J January 14, 1 876. 



29 



Lord Lindsay explained that lie had mentioned the matter 
because the agreement to keep the observations secret had been 
very widely discussed abroad, but it was his fault, not having 
known before that the figures had already been published. 

Mr. Christie read a description of a new form of solar eye-piece. 
He said there was only a slight novelty in the principle that he 
desired to call the attention of the Society to. The chief point 
was that in place of putting the reflecting surfaces, as ordinarily 
used for diminishing the sun's light, in front of the field lens, 
he thought it would be desirable to place them between the 
eye-piece and the eye, and by that means smaller surfaces could 
be used, and the eye-piece could be brought into a more compact 
form He had applied the principle in two forms. In the first 
form he used a Nicol's prism. The only difficulty with this 
eye-piece was that you could not get a sufficiently large field, but 
this was perhaps a matter of no importance in the case of the sun. 
If the Nicol's prism was taken away, a field of 20' could be obtained, 
but with the Nicol's prism a field of only something like lo'. 
The second form he hsbd tried was a similar application to the 
ordinary polarizing eye-piece. This also could be applied to any 
eye-piece. The usual difficulty was that they could not diminish 
the light sufficiently without cutting down the object-glass to an 
inconvenient size, but in this way the light was so much reduced 
that there was a convenient unit to start with, and by turning 
the prism round in one and the Nicol's prism round in another 
direction they could diminish the light, and there was this 
advantage that you could calculate the diminution. 

Mr. Banyard : Is there any method of calculating the absorp* 
tion in the Nicol's prism ? Of course you could measure the 
absorption for any particular direction. 

Mr. Christie : I fancy that the intensity of the light follows the 
ordinary law in a Nicol's prism as in others. Is there any diffi- 
culty about it ? 

Mr. Banyard : The ray which gets through the Nicol's passes 
very near to the critical angle, in going through the film of 
Canada Balsam. Of course the loss of light might be deter- 
mined by experiment for any particular direction. 

Mr. Christie : There might be difficulties with a wide field, or 
if the Nicol is not properly in the middle of the field, but care 
is taken to bring the ray into the middle of the field. I do not 
think it would approach the critical angle very nearly, but I 
have not gone deeply into that part of the subject ; it is a conve- 
nient method for comparing intensities within certain limits, but 
not for any great changes, and perhaps there might be some 
difficulty in calculating the loss at polarization. 
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The President : Even if there were some difficulty of that 
kind, I imagine that it would not be insuperable, and that the 
eye-piece would supply a convenient means of comparison. 

l£r. Christie : There could be no difficulty in determining the 
law at different angles. It is essential, of course, that the object 
ishould be brought into a particular part of the field — ^the centre. 

The President : This certainly niakes a very compact form of 
eye-piece. 

Mr, Christie : That was my only object in calling attention to 

it. 

Mr. Dunkin read a note On the variable star S Orionis, by the 
Eev, T. W. Webb. The writer stated that having been informed 
that the star had been seen on November 7, 1873, considerable 
brightness, he took the opportunity of examining it on November 
the 1 6th, and subsequent observations proved that it was rapidly 
decreasing, and at the end of December he could hardly detect 
it. A very rough computation, founded on a graphic represen- 
tation, indicated a period of fourteen months, agreeing with that 
deduced in a more accurate manner by Dr. Schonfeld ; but the 
fluctuations in 1873 and 1874 were sufficient to raise a doubt 
as to the regularity of the variations, the period of the star 
required more prolonged attention. He was glad to see that 
Dr. Schonfeld was giving attention to the subject. 

Mr. Dunkin then read a paper by Professor Winnecke On some 
observations of the solar eclipse of Sept, zSth, 1875, made at 
Strasburg. After some details as to the times, &c., the writer 
states that the lunar corrections he derived from the observations 
agreed closely with the Greenwich observations of the eclipse 
given in the November number of the Monthly Notices, 

Mr, Dunkin remarked that it was very satisfactory to find that 
other observations agreed with Greenwich in giving the errors of 
the moon, almost identical with our own. Prof. Winnecke had used 
the semi-limar diameter given in the Nautical Almanack, but at 
Greenwich they used the semi-diameter of the moon, determined 
from the eclipse observations in 1870, and the sun's semi-diameter 
from observations made with their transit-circle. That was the 
best they could do. No doubt the different values of semi-diameter 
at Greenwich and Strasbuig would account for the small differences, 
and if both had used the same semi-diameter there would have 
been the same results. Mr. Dunkin went on to say, the Society 
was glad to receive these papers from foreign associates, because 
it showed the interest felt in English astronomy and the Eoyal 
Astronomical Society. (Hear, hear.) He believed the foreign 
astronomers did really look upon the Monthly Notices as the first 
astronomical journal of the day. This was not his (Mr. Dunkin's) 
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own opinion alone, but the opinion* also of other astronomers of 
greater eminence than himself. 

Mr. Dunkin said he had a most interesting paper On the ohser' 
vations of the occultations of stars by the moon, and the phenomena 
of Jupiter's satellites, made at the Boyal Observatory, Greenwich, 
in 1875. It was full of figures and highly important, especially 
to those who desired to investigate the theory of the satellites. . 

Mr. Neison : How many occultations were observed ? 

Mr. Donkin : I am sorry to say last year was a very bad year 
for astronomical observations, and we have only been able to 
obtain five occultations out of the list published in the Nautical 
Almanacky but we have a fair list of observations of Jupiter's 
satellites. To give an instance of the scantiness of the observa* 
tions this year, they had in the last three months only obtained a 
book and a quarter full of transit observations at Greenwich, 
instead of the usual three books. 

Capt. Noble : I went 11 nights without being able to get a 
clock star. 

Mr, Dunkin : We have only had two really dear nights since 
the last meeting of the Society. I have also a valuable paper 
by Mr. Marth, entitled An ephemeris for physical observations of 
Jupiter, which it will be interesting to read in the Monthly 
Notices, 

Mr. Dunkin then read a portion of a paper by Mr. Bumham 
On the double stars Struve 11^6 and 1163. The paper stated 
that these were not two stars, but probably only one, there being 
no star in the place of Struve 1 163. It was stated that in other 
instances double stars had been entered twice in the catalogues of 
Sir John Herschel. Mr. Dunkin remarked that he was happy to 
receive another contribution from Mr. Bumham, who was an in- 
defatigable observer of double stars. 

Mr. Dunkin next read a paper by Mr. Plummer On the proper 
motion of Bradley s stars. The writer thought his information 
would be valuable in view of the publication of an authoritative 
catalogue of stars. It was known that a great many stars in the 
British Association Catalogue, founded on Bradley's observations, 
were untrustworthy. He did not know whether it was right to 
assume that the proper motion must be constant in the 1 50 years 
that had elapsed since Bradley's observations, but he believed he 
had discovered some tendencies to the contrary. Then followed 
in the paper a tabular statement of the proper motions which the 
writer had determined taking the Greenwich and Armagh 
catalogues, and some of the differences were considerable. 

Mr. Dunkin said he had another paper by Mr. Plummer On 
astronomical nomemlature. The author is not satisfied with the 
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present method of naming the stan^ and desired a complete 
revolution in that respect, but Mr. Dunkin was afraid that the 
method Mr. Plummer proposed would create more confusion than 
good, because it would be impossible to identify the stars in the 
old and new catalogues. The minor planets he proposed to 
divide into classes according to their magnitudes, the first class 
being the brightest. Supposing they wanted to denominate a 
minor planet, say Egeria, by this method, it would be represented 
by a circle with the letters PL. within it in old English characters, 
then the class in Boman numerals, thus IV. and then 13 after 
that to denote the order of discovery. Mr. Dunkin gave several 
other instances of the changes of name proposed in the paper, 
and asked what good such a change would be. 

Mr. Knobel : In reference to Mr. Plummer's suggestion, there 
is a catalogue of stars published in the last century, in which 
the stars were divided into classes. 

Mr. Dunkin : It would be a laborious undertaking to classify 
the whole of the stars down to the loth and 12th magnitude. 
We should never recollect them. Fancy speaking of class 6, 
No» 250,567. It is totally absurd. 

Gaptain Noble: I do not think we can have a better illustration 
of the strong conservatism which exists with reference to star 
nomenclature than that afforded by the fact that in Mr. Proctor's 
excellent large atlas he changed the names of two or three of the 
old constellations for shorter or contracted names ; but the whole 
thing has fallen as a dead letter. This has been the only attempt 
that I remember made to simplify the present system in my time, 
but it has come to nothing at all. 

Mr. Dunkin : I must say that, having been an observer for 
thirty-seven years, I should really be exceedingly sorry to see the 
old names destroyed and upset for the sake of- new-fangled 
notions. You know Sir John Herschel, many years ago, pro- 
posed to change the constellations to make them more sym*- 
metrical, but even his suggestion fell to the ground, though it 
came from so distinguished a man as Sir John Herschel. 

Mr. Jackson : I remember that there was in the St. John's 
OoUege Library when I was there an old atlas in which the 
constellations were changed for Christian sjnnbols and the whole 
heavens were mapped out into new Christian constellations, 
instead of the old heathen ones. 

Mr. Knobel : We have it in the library. It is by a German, 
in the last century, named 

Mr. Dunkin proposed and Mr. Banyard seconded a resolution 
to the effect that Messrs. Knobel, Barrow and Neison should be 
appointed auditors for the present year. It appears that it has 
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for many years been customary for the secretaries to propose the 
names of the auditors, but on the suggestion of Mr. Perigal 
that the auditors of the accounts ought to be proposed by inde- 
pendent members of the Society, the President requested that 
somebody would propose fresh auditors. 

Mr. Perigal : I shall be very happy to propose the auditors : 
I have no objection to the gentlemen who were named, but, 
unfortunately, I forget who they were. 

The President : As a matter of history I will mention that 
ihey were Mr, Knobel, Mr. Barrow and Mr. Neison. 

The same names were then formally proposed by Mr. Perigal 
and seconded by Admiral Ommanney. The three gentlemen 
signified their willingness to serve and were appointed unani- 
mously by the meeting. 

Mr. Enobel stated that he wished to answer a question which 
had been put to a meeting of the Society a few months ago by 
Mr. Stone, Astronomer-Eoyal at the Oape, who had requested 
some information as to the original manuscripts of Sir Thomas 
Brisbane's catalogue. Mr. Enobel said that a short time back 
Mr. Wesley brought him some volumes he had found stored away 
in the store room of the Society. These he at once identified as 
the original MS. observations from which the "Paramatta Cata- 
logue " was formed. They consisted of two volumes entitled, 

Transit Observations, June 17, 1823, to Sept. i, 1825," endorsed 

Observations made by Sir Thomas Brisbane." Then came seven 
volumes entitled, "Circle Observations, June 17, 1823, to March 
2, 1826." Three of tbese volumes are devoted to "Observations 
of South Polar distance, and volumes 4, 5, 6 and 7 are entitled, 

Observations of Bight Ascensions and Polar Distances made 
with the mural circle by James Dunlop." He supposed that the 
observations of right ascension were made with two instruments. 
He supposed there was a doubt about the right ascensions from 
a remark of Mr. Stone, in which he appeared to attach more 
value to the declinations. He thought that the Society would be 
interested to know that the old MSS. were in its possession. 

The President : This information is extremely interesting and 
satisfactory. 

Mr. Dunkin : I think we are obliged to Mr. Enobel for making 
this discovery, and if Mr. Stone had been in England he would 
have been glad, to have seen these manuscripts whilst passing his 
paper " On southern proper motions " through the press. 

Mr. Enobel : I at once wrote to Mr. Stone, but it was a week 
or two after he had left England. 

Mr. Marth : If I remember rightly, Mr. Stone's question referred 
not so much to the original observations as to Bichardson's 
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reductions. If the obseirationB are here H is to be hoped that 
Bichardson's reductions are also here. 

Mr. Enobel: The MSS. are all endorsed, "Examined by 
Bichardson." 

Mr. Marth : Are the reductions with them ? 

Mr. Knobel said that they were not. 

Mr. Marth : It would be as well to keep in mind that if the 
reductions can be found they should, if possible, be obtained for 
the Society. 

The meeting adjourned at Half-past Nine. The following 
papers were taken as read : — 

J. Tebbutt : EcUpm of Jupiter* 8 Satellites, 1875. 

J. Brett ; Note on Two FaraUel Observations. 

Astronomer-Eoyal : OccuUations of Stars by the Moon and 
Phenomena of Jupiter's Satellites, observed at the Royal Observatory , 
1875. 

E. B. Knobel : On the Chronology of Star Catalogues. 
S. M. Drach : Note on the Biblical Synodic Lunar Cycles. 
A. Marth : Ephemeris for Physical Observations of Jupiter » 



REVIEWS. 



Light as a Motive Power. A series of meteorological essays. Bv Lieut 
B. H. Armit, B.N., late Admiralty assistant-surveyor, formerly 
employed in the Australian hydrographic surveys. Vol. Z. London: 
J. b. totter, 31, Poultry. 

According to this theory ** the |;lobe is surrounded by a transparent 
spherical shell, enclosing within its folds the rising yapours from the 
earth, and preventing them from flying off into space** 36). "The 
tract which creates the constant mineral volatization that turns the upper 
currents of our atmosphere into a metallic gas, is derived, not only from 
the sun, but also from the state of combustion [frision] in which, it is 
believed, the centre of the earth exists " (p. 37). <*It is only natural to 
conclude that all the minerals, volatised from a combination of causes, 
find their way Into our atmosphere. If they do not do so, whence come 
the aerolites which nature precipitates at our feet, and which aJl reach 
the earth in the shape of bundles of highly-magnetised pure metal ? " (pp. 
37, 38, 62). Heat, light, and cold are different forms of electricity" (p. 
40). The motive power of light produces the orbital motion and cuumal 
rotation of the celestial bodies, (pp. 45, 53 — 56) and the tides (p. 132}." 
**It may also be reasonably supposed tiiat electro-magnetism plays an 
important part in guiding the wind through its circuits round the world** 
(P- 33-) 

On aerolites our writer says : "We can understand that the accele- 
rated speed that a mass of iron 80 lbs in weight would gain, in falling from 
the sun, moon, planets, or stars, would be such as to enable it, not only 
to embed itself in the soft soil of the earth to the depth of at most some 
eight feet, but literally to pierce it through and through, as a tallow 
candle fired from a fowling-piece pierces an inch board ** (p. 274}. This 
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is enormoQsI J exaggerated. Lieut Armit should read what M. Flammarion 
writes on the enormous dimensions of certain bolides and consequences 
of their falls upon the earth " [Etudes et Lectures sur VAstronmnie, Vol. t. 
pp. 182— iS6). Also the trajectory of the bolide of the 5th Septeniber, 
1868, across the planetary system (Vol. ir. pp. 27 J — 287). This body 
came from the depths of space, its absolute yeiocitjr being 43jk miles in a 
second, which increased to 62 miles at its perihelion. The nearest 
distance from the earth was 68 miles. Had this body come in contact 
with the earth by far the greater part of its immense Telocity would have 
been lost in passing through the atmosphere, and the heat thus deyeloped 
would hare reduced it to frannents of dust. If any considerable portion had 
reached the earth it would have MLen with comparatiyely small Telocity, 
The author continues, " Besides admittin|^ that a star should bursty and 
send its fragments flying into space, which is impossible, as a shining body 
must have an atmosphere wherewith to reflect the light of Uie sun, where 
would the particles tall to, or in what direction would they fall? Most 
certainly in the direction of that point round which the whole uniTerse 
revolyes. Such being the case, and that point only being surmised to be 
somewhere in the constellation known as the rleiades, and might as 
logically be taken to be the centre of the sun's orbit, why should an 
aerolite reach our earth ? Again, the earth, being the centre of its own 
circle in space, would, according to the known rules of electricity, repel 
all bodies by the effect of its outer metallic envelope, and consequently 
no foreign body could ever come in contact with it. It is, therefore, self- 
evident that aerolites are formed within the earth's atmosphere, let it 
extend as high as it may above its surface, and this is further proved by 
their containing one-third of all the simple bodies known to exist on the 
earth (pp. 72, 73). Upon all this we will only ofler as comment a note 
of admiration. 

We pass on to the theory of the winds, which occupies a large part of 
the volume, observing that here, as throughout the work, we find frequent 
and interesting quotations from well-known writers on meteorology, and 
narratives of the author's own experience in foreign parts^ and many 
illustrative plates. 

Lieut Armit thinks that fogs affect the compass : **This variation is 
due to the difference between the terrestrial and atmospherical currents 
of electricity. On a fog coming on, it insulates the needle from the atmo- 
spheric current, and the terrestrial current, being the only one to influence 
it, either reverses the variation or greatly increases it " (p. 214). The 
recent loss of the " Schiller " is ascribed to this cause. 

The author is evidently unaware of the astronomical considerations 
which prove the absence in the moon of an atmosphere of any appreci- 
able extent He could not otherwise have written the following among 
other paragraphs : At the enormous distance that the moon is situated 
from^ Uie earth, such a small matter as 75 to 100 miles of metallic gas 
could hardly be noticed, and the oaly evidence of its presence would be 
its reflecting the light of the sun ; this the moon does, and therefore it 
must have an atmosphere to reflect it by" (p. 342}. And his astronomy 
is curiously at fault in the following : ^ But the moon always turns the 
same face to the earth, and from our terrestrial observations, fantastic 
steeples seem to stand out like phantoms in a glacial country. From this 
fact it seems obvious that we are constantly observing the moon's 
antartic or south pole, and that just in the same proportion that we find 
land, fantastic steeples, and craters of extinct volcanoes in the glacial 
cemetery of the earth's antartic regions, so do we observe the same forma- 
tions within those r^ons in the moon. The apparent constant night of 
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that faxse of the moon which we obsenre, would thus be accounted for, as 
the sun's rays, although striking the outer atmosphere, would show no 
light upon the lunar poles. At the same time, the reflected light from 
the earth's atmosphere, together with the rays of the sun, would shed a 
constant white lime-like light oyer all that hemisphere of the moon 
presented to our riew " (p. 345). 

At the end of the book is a chapter on arctic exploration, in which the 
writer, who once served under Capt. Nares, gives his reasons for the Ice- 
land and Spitzbergen route, and advocates a second expedition. He 
says : ''Such an expedition could in no way interfere with, or detract 
from, the advantages to be reaped by the one that has just left our shores, 
under our late gallant commander, but, on the contrary, might be the 
means of rendering him most valuable assistance, by sending out boat 
and sledge parties in a westerly direction, so that in the event of his 
progress being impeded by vast mountains of ice, they would check his 
advance in a westerly direction, and bring him back to the only route by 
which, in our humble opinion, the north pole can successfully be reached^ 

^^\Ve may observe that the passage Job xxxviii. 24, on which the author 
lays much stress (p. 16, &c.) is thus translated by many high authorities : 
By what way is the light distributed, 
And how is the east wind abroad upon the earth ? 
and this indeed seems preferable to the common version. That the latter 
is at least doubtful, makes it unsafe to rest anything material upon it. 

Occasionally we come upon scraps of novel information, as (p. 19) 
ancient Ethiopian merchants are represented as " smoking their chebouk,^ 
and we are told that England was called « Anglia" at the time of the 
invasion by Caesar (p. 27). 

Written as they are by an intelligent and observant naval officer, these 
essays, and the information they bring together, may interest meteoro- 
logists apart from the peculiar hypothesis they are intended to support. 
There may very likely be more mysteries in light and electricity than we 
are at present aware of, but we fear the author has not unseldom mysti- 
fied himself in the attempt to explain all phenomena by the (supposed) 
power of light For an instance we would refer to the first 15 hues on 
page 45- 

We are promised in the second volume the development of the theory 
on the circulation and currents of the ocean ; the saltness of the sea, and 
a concluding chapter on Nature regarded as a whole, in which the author 
will endeavour to reconcile scientific discoveries with the account given 
in the Bible of all natural phenomena, proving that there is only Onb 
Law, One Life, and One Death in Natdbe, and that the primum mobile 
is the invariably felt Poweb ov Light (Preface). With tiie tone of this 
work we have no fault to find. The writer does not forget the courtesies 
of life in the discussion of controverted questions, and this is some praise. 
Too often have the pages of science (as well as those of theology) been 
disfigured by the rudeness, the flippancy, or ^e oppressive egotism and 
self-assertion of their writers. 



T%e Origin of the Stag's, and the cause of their light. By Jacob Ennis, A.M. 
Principal of the Scientific and Classical Institute, Philadelphia, 
&c., &c First London, from the South Ajnerican, edition. London : 
Trubner and Co., Ludgate Hill. 1876. 

Mr. Ennis claims to have made two great discoveries, i. That gravity 
is the force which originally put all the heavens into motion. 2. That 
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chemical action is the cause of stellar lieht and heat This which was 
believed by Newton, Laplace, and Davy, Mr. Ennls considers that he has 
successfully vindicated, by removing the only objections ever raised 
against it — want of fuel to keep up the burning long enough. He main- 
tains that our earth and the sun are bodies of exactly the same nature, 
the difference being only a different stage in time. The fires which once 
lit up our globe in starlike splendour have long since gone out. 

Part L is on the Cause of the light and heat of the sun and the other fixed 
stars. Essentially, there is no distinction between fixed stars, suns, 
planets, and satellites. The light and heat' of all are due to chemical 
action. Part II. is on the Force which so greatly prolongs the light and 
heat of the sun and stars. The chemical force, now active in the sun, is 
the conversion or conservation of the atomic force of repulsion which 
once held the solar system in a nebulous condition. That condition was 
one of inconceivable rarity, — many thousand billion times more rare 
than hydrogen. The force requisite to expand the sun so far must have 
been inconceivably great, ana being indestructible must still exist; in 
fact, it is passing off as light and heat, being converted into chemical 
forces ; and those methods are described by which this force operates : 

Sp. 214, 215. Part III. is on The origin of the stars. Matter was 
iffused nearly equally through all space by the force of atomic repulsion, 
which was overcome by Ihe same chemical force which overcomes 
repulsion in both hydrogen and oxygen, and causes Iheir condensation 
into water. Contraction ensuing, the rarer portions of original matter 
would gather round the denser, and irregular masses be formed, like the 
clouds when the vapour in the air is contracting ; and die author shows 



rotation in movement to every separate nebulous mass: pp. 220^ 221. 
Other results are oblateness and centrifugal force : 224, 225. Fart TV. is 
on the Force which gave motion to the stars: and Sir William Herschel's 
opinion is quoted, given in 181 1, that gravity might be snfiicient to pro- 
duce rotation by means of the prominences or " eccentric matter of a 
nebulous mass. These in displacing other matter, or in sliding down 
sideways, must produce a circular motion. - He did not, however, dis- 
tinctly see, Mr. Ennis says — 1st. That the sliding down sideways of this 
eccentric matter would produce many currents, in various directions, 
especially when aided by gravity from other nebulae. 2nd. That these 
currents must ultimately lOl result into one. 3rd. That this one current 
could not possibly stop, but must, of necessity, go on faster and faster 
every moment, in consequence of ^e continued action of gravity, and the 
contraction of the nebulous globe : p. 333. By regarding gravity not 
only as the original cause of rotation, but as the cause of the increased 
velocity of rotation, we can calculate from time to time how rapidly the 
nebulous mass must have rotated, and then we discover that the rotation 
must have coincided with the present planetary velocities, after all 
necessary friction is allowed. That same friction accounts for the 
decreased velocity of the sun's equator in the present era : p. 347. 

According to the nebula theory, as presented in this volume, all the 
space within the ring of the Milky Way was occupied by matter in a 
•nebulous condition, which broke up into stars. The matter of our own 
solar system, nearly all of which is now in the sun, occupied the space 
until half way to the nearest fixed stars. Assuming these to be uttle 
more than 20,ooo,ooo,ocx) miles distant, then the space occupied by the 
sun extended more than 3,622 times further every day than the distance 
of Neptune. But we have already seen that the sun, when expanded to 
the orbit of Neptune, was 14,000,000 times less dense than hydrogen. 
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Therefore, when expanded 3,622 times forther, it mnst have been 
66^ocx),0(x>,ooo,000,ooo times less dense than hydrogen. This great 
number expresses the repulsire force which then residei in the sun and 
separated its particles : p. 348. 

In his opening address to the astronomers of Great Britain and others, 
the autlior expresses his earnest solicitude about the reception of his 
work in this country. From the reyiewers he asks a good word to draw 
attention to his labours, which have been attended with great sacrifices 
of time and expense. We find it impossible to give more than a general 
idea of tibis book, with nearly 400 closely printed pages, and which 
claims to account for every known phenomenon of the stars and of our 
own system. On so yast a subject we cannot pretend to pronounce an 
ex-cathedril judgment, but having read the work through, we think its 
perusal will interest astronomers, whether or not they are led to agree 
with its author about his two leading discoveries (or, as we should have 
preferred to say, theories) ; on behalf of which he has, as it appears to 
us, adduced many plausible considerations. He promises another volume 
on the History of Creation. 



On the Necessity of a Mechanical Laboratory; its Province and its Methods, 
By Prof. K. H. Thurston, A.M., C.E. Reprinted from the Journal 
of the Franklin Institute, December, 1875. Philadelphia, pp. 10. 

Prof. Thurston says, There are few men of any considerable practical 
experience in engineering who have not felt the great need of some weU- 
established and reliable authority to which they could apply for special 
information, either purely scientific or more strictly professional, bearing 
upon unfamiliar details of their work.'* The necessity of a mechanicu 
laboratory is made very clear in this pamphlet, and we are glad to find 
that the trustees of the Stevens' Institute of Technology have consented 
to inaugurate one. The scheme is also suggested by other societies and 
individuals. We cordially wish it success. Amongst other advantages 
to be sained by it, well pointed out by Prof. T., " the application of 
scientific knowledge to familiar work and to matters of business " will 
not be the least. 



THE UNIVERSE OF THE ESQUIMAUX OF GREENLAND. 



Mythology of the Esquimaux of Greenland, (Mythologie et legendes des 
Esquimaux du Oroenhnd. Par VAhh^ MeriUot. Paris : Maisonneuve 
et Cie., 1874.^ From the Saturday Review, June I2thy 1875. 

According to the tradition of the Esquimaux, the whole world is 
inhabited by demons ; but these are under the control of a superior 
being named Tdm&suk . . . The residence of Tdrndank is m the 
lower world, a distinct region, apart from our earth and sea, which are 
supported by pillars. It may be reached by water and through crevices 
in the earth. The upper world, on the other hand, is but a continuation 
of our own, containmg mountains, valleys, lakes— in fact, every variety 
of things terrestrial — and may be reached by an ascent from the middie 
of the ocean. As for the stellar sky immecnately above ns, it consists of 
a solid material, and moves on the summits of a mountain situated in 
the north, and probably forming part of the upper world. To one of 



tile two worlds 




departed are compelled to^go, their 
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lot being decided by the decree of T6m4snk. The lower is better than 
the upper world, abounding as it does in heat and food ; but the blessed, 
whose abode it is to be, cannot reach it without glidin? for five days 
upon craggy rocks. The souls in the upper world dwell in tents, 
situated on the banks of frozen lakes, and suffer from cold and hunger. 
Their amusement is to play at tennis, with the heads of the hippo- 
potamus for balls, and tnis recreation, by what process it is hard to 
explain, is the Aurora Borealis, What we have here stated accords with 
the primitive belief of the Esquimaux. Those who have been converted 
to Christianity place their paradise above the solid vault of the sky, but 
immediately below it the awful tennis-players continue their sport, and 
when the Aurora Borealis appears it is not safe to take one's walks 
abroad, as the spirits are likely to leave off their game, and, descending 
through the air, to carry off tne living. 

Greenland was discovered towards the end of the tenth century by 
Eirik, a Norwegian, who gave it the name which it still bears (Green- 
land). . . . The origin of the iBsquimaux is a matter of dispute. 
Some would trace them to Asia, others would derive them from America, 
and it is to the former view that M. Merillot inclines." 



CORRESPONDENOE. 



N.B.— We do not hold ourselves answerable for any opinions ex|>ressed 
by our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



ESTIMATING DISTANCES AND ANGLES OF 
DOUBLE STARS. 



In the several Catalogues of New Double Stars published from time to 
time in the last two or three jears, I have given the angles and distances, 
for the most part, without micrometrical measurements. The results of 
a comparison of these estimates with the careful measures of Baron 
Dembowski, made subsequently and as yet unpublished, may be interesting 
as showing the value and probable error of the unaided eye in such 
observations. The stars are divided into two classes ; the first where Ihe 
distance of the components is less than i", and the second where the 
distance is above i" and not exceeding 5'', and every available observation 
has been made use of. 

From o" to i" ... Mean error of D s= <y'ii (38) 
., „ „ P = io'.2 (37) 
From i" to 5" ... Mean error of D = o''-45 (84) 

„ „ „ P = 8^3 (74)^. . 
The number of stars from which the average error is derived is given 
in parentheses. 

Chicago: Dec. 31, 1875. S. W. BURNHAM. 



METEORS SEEN IN DECEMBER. 



Sib, — ^During the few fine nights we had in December bright meteors 
were • somewhat frequent, and as they may have been noticed at other 
places the brief notes which follow may be of some use: — 

Dec. 12. — 6.29, 2nd mag. Shot through Ursa Minor and Dracos' head 
towards a Lyrse as if from a Aurigse. Very rapid. 
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Dec. 12. — 6.36. s: ^. Trayened a ^hort and horisontal path just 
below 11 and X Ursie Majoris. Radiant at 9 Geminorum. Very slow and 
red. i^^ear horizon. 

Dec. 13. — 10.8. = From direction of moon and just under 
P Ursn Majoris. Very slow, no train, same radiant as last. 

Dec. 19.---6.15. An intense flash, probably of meteoric origin, seen in 
a clear sky. 

Dec. 23.-7.35. 2nd mag. Shot between Polaris and (towards) 
P Aurigse from % Draconis. 

Dec. 23.-8.44. = If. Passed oyer ft, Geminorum £rom Polaris 
(?radiant in Draco). Ko train. It had a long path and the motion was 
moderately swift 

Dec. 23. — 9.27. 1st mag. Oyer c Cassiopeia towards a Cygni Short 
path, yery transient From Auriga. 

Dec. 23.— 10 a — 3rd ma^. 15° left of ri XJram Majoris. Horizontal 
motion from direction of tiiis star. No train. 

In addition to these many smaller meteors were seen. Most of them 
displayed the same features. They were generally trainless and rolled 
along the sk^ with yery gradual motion, diflering materially from the 
transient bodies yisible at some seasons. 

I may add a note on a Fireball, seen in brieht sunshine on Dec. 22. 
It appears to haye been obseryed at three cuflferent places and the 
accounts, no doubt, refer to the same object. Mr. H. J. Powell, writing 
to me from Dorking, says: <* Its course was from S.S.E. to N.N.W. It had 
no well defined outline like the moon, but was merely an irregular lumi- 
nous balL Its size as compared with the moon was about one-sixth. 
The motion was not a yery rapid one. I heard no sound after its dis- 
am>earance." Writing to iheTimeSf Mr. Powell also mentioned that .''it 
left a long trail of fire behind it," and the nucleus broke up and dis- 
appeared before it reached the horizon.'' The time was about 1.38 p.m. 
Another obsenrer writing from Southampton says : " In the full blaze of 
a sun — a rare sight in itself now-a-days — I ooseryed a bright meteor 
traversing the sky from south-west to north-east, in form like a common 
rocket. Time ih. 38m. 45s. p.m." The close agreement in the times is 
striking, and conclusiye as to the identity of the object seen at the two places. 
In Nature, Jan. 6, Mr. Webb also rerers to a meteor, seen at Hard wick 
on Dec. 22, about 2 p.m., descending in the E. with a little inclination to 
the N.;'* and described to him as larger than Mars or Saturn, though not 
so large as the moon. The three accounts, no doubt, relate to the same 
fireball, though in the latter case the time (which, howeyer, seems merely 
intended as approximate) is 22m. in advance. Besides, there is a coinci- 
dence in the obseryed paths at the two latter stations which is sufficient 
io remoye any doubts in the matter. 

A meteor seen under such conditions must be a rarity, and I haye met 
with no account of such a phenomenon since the daylight meteor of 
Noy. 3, 1868, 3.22 p.m. 



Sir,— In reference to Mr. Chambers' obsenrations in the last number of 
the Hegister, 1 can auite corroborate the statement that -magnitudes not 
based on methodical experiments are rarely trustworthy. 



Your obedient servant, 



Bristol: Jan. 6, 1876. 



W. F. DENNING. 



STAR MAGNITUDES. 
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Often you see with a large aperture what appears to be an exceedingly 
minute star, in fact, apparently, a minimum visible ; but on reducing the 
aperture, to perhaps one-half, you are amazed to find the minimum still 
visible. I have noticed this particularly with blue stars. 

But even in determining magnitudes by methodical experiment several 
precautions are necessary. For instance, it is not safe to determine the 
magnitude by means of the extinguishing aperture only ; for the eye 
trained by slow degrees, by gradual reductions of aperture, will continue 
to follow the well-known object amid its familiar surroundings lon^ after 
the light has been diminished to such an amount as would be insufficient to 
show it as a new object. Therefore, I think, it is prudent to determine 
the magnitude both by the use of decreasing apertures till you arrive at 
the extinguishing one, and also by the use of increasing apertures till 
you arrive at the exhibiting one. 

Then, again, as to the application of various apertures to an object glass, 
it may be ten or twelve feet from the ground. It will scarcely do for 
the observer to go up a ladder to the object glass, nor yet will it do to 
bring the object glass down to the observer : for, in the first place, there 
would be much time lost in resetting the circle to find the object ; 
secondly, the aye would be dazzled by the light used in setting ; and, 
thirdly, the definition would be impaired by the constant churning up 
and down of the air contained within the telescope?. 

To obviate these inconveniences Mr. Carrington invented an hexagonal, 
and Mr. Knobel, I believe, a triangular aperture, each of which could be 
diminished at pleasure from the eye end of the telescope.* 

But I fear it would be scarcely safe to compare, directly, results given 
by hexagonal or triangular areas with those given by equal circular 
areas ; for, with angular apertures a portion of the 4ight of the star, a 
minute portion it is true, is distributed in rays proceeding from the star ; 
while with circular areas the light is distributed round about the star 
itself. 

I also had arranged a disc revolving outside the object glass on a 
centre attached to the exterior of the tube ; the disc was perforated 
with known apertures and could be made to revolve from the eye 
end in such a manner as to bring any desired aperture before tne 
object glass. This contrivance was convenient, and answered well when 
there was no wind ; but it was heavy and useless in any considerable 
wind, whereas perfectly calm nights are not the best for estimation of 
magnitudes, by reason of the abundant dew-fall then prevailing ; how- 
> ever, for larger magnitudes, such as can be reached with the finder, it 

answers admirably. 

Latterly I have used a long fine rod, split, not sawn, tapering to one 
end, at which is hinged with friction, an arm eight inches long, having at 
its free end an oblique saw slit an inch deep. Into this slit the required 
diaphragm is hung, then by turning the arm till it becomes parallel to 
the object glass, in whatever position that may be, the diaphragm is very 
easily introduced into the end of dew-shade, and as easily withdrawn 
when required. The upper end of the long rod will be very much more 
easily directed if the lower end, below the hand, carry a suitable counter- 
poise. The diaphragms are easily cut out of thin zinc. 

The most important part remains, viz., to determine the aperture 
corresponding, for each individual, to a given Struvian magnitude. 

I cannot agree in thinking that this is best done by determining the 
aperture for a 6th magnitude, and from that, as basis, working upward, 
for by so doing a small error would become greatly magnified. I prefer 
to ascertain the aperture corresponding to the mean of several faint stars, 
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say II and 12 Struve, and thence obtain, by continual halving, the aper- 
ture corresponding to the brighter magnitudes. 

In order to render 'the magnitudes of different observers comparable 
inter it would be desirable that each should give a few specimen stars 
with corresponding apertures. The specimen should be selected near the 
pole ; and for convenience of identification, they should be each in a 
large field with some brighter star which could be excluded by the use of 
a small field. I am able to see the comes of a Lyra, distant 40 seconds, 
with an aperture of 2'i inches, and power ico. 

Soon after obtaining my inch Alvan Clarke, I tried how far it would 
reach towards Struve's minima with his 9^ inch telescope ; and, to my 
great surprise, found that I could see all his ^^Difflcillissima" in the 
matter of light ; not of course in the matter of proximity. This enor- 
mous difference of vision shows how necessary it is for each person to 
determine his own aperture. Those I have adopted are : — 

For 12 mag., 8 inches ; 11 mag., 4 inches; 10 mag., 2 inches ; 
9 mag., I inch ; 8 mag., \ inch ; 7 mag., \ inch ; 6 mag., ^ inch. 

In order to prevent waste of time in trying to attain unattamable pre- 
cision in estimating magnitude, it is well for each person to try his own 
powers in this respect. Much, I believe, depends on the state of the di- 
gestive organs. Though mine are good, I cannot at a single observation 
determine within a quarter of a Struvian magnitude ; or, in other words, 
if 8 inches were required to show a certain star with certainty, it might 
be necessary to reduce the aperture to 7 inches in order to extinguish the 
said star beyond the possibility of doubt. 

I am, 

Sherrington Bray : Faithfully yours, 

January, 1876. WENTWORTH ERCK. 



LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 
FEBRUARY, 1876. 

Bt W. R. Birt,F.R.A.S., F.M.S. 

Revision of Zone n. 0° to 5° S. latitude ; see Vol. XL p. 214. As in 
January, the objects are expressed by numbers. 

424, (a) 346, 327, (^) 506,* 520,* (c) 325d, 317, 301, 298, 297, 460, 
104 {d% 287, 498t, 211, 210 (c), 222, 223 (0, 271, 272, 153, 507t, 273. {3) 

Points of the First Order. 

o f ti o f n 

W. longitude B Messier 47 9 12 ... i 38 55 S. lat. 

„ B Censorinus 32 21 31 ... o 26 35 „ 

„ B Delambre 17 15 9 ... i 47 17 „ 

E. „ WWichmann(A) 5 13 56 ... 3 10 25 „ 

„ N Mosting 5 33 2 ... o 36 26 „ 

„ N Lalande 8 47 41 ... 4 26 34 « 

„ N Landsberg 26 18 49 ... o 25 28 • „ 

„ B Flamsteed* 44 12 8 ... 4 30 48 „ 

„ B McClintock (i) 70 53 28 ... 4 54 27 „ 

Notes,— "For the signification of the asterisks (*) and daggers (f) see 
note (a), ante p. 23. 

(a) For Schroter's drawings of the Mare Smythii, under the name 
Kastner. See Tafel LIX. fig. i of his Fragments. 
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{h) For illustrations of Messier ^ between 1864 and 1874, consult 
"Selections from the Portfolios of the Editor of the Lunar Map and 
Catalogue," second issue, p. 19. Also *' Webb's Celestial Objects," third 
edition, p. 116. Messier is one of the objects in which Webb considers 
we have strong evidence of modem physical change. 

(c) The names Alcuinus (506) and Beda (520) were given by Riccioli ; 
the objects are both described in "Brewster's Ferguson," Vol II. p. 161, 
as annular with central mountain." Alcuinus is placed by Lamoert in 
39° W. and 3° S., and Beda in 37° W. and 2° S. This region should be 
carefully explored as B. and M. have not given these names on their map, 
but they appear to be designated -4 fcwzwws by /, and Beda by d, in area IV. 
B y (35° to 40° W. ; 0° to 5° S.) In my Register I describe Alcuinus as 
a small crater S.W. of Censorinus, and E,S.E. of Messier A, and I add this 
note under date 1866, February 13, "B. and M. regard the position of 
Alcuinus (R) as doubtful. This crater f is near the position assigned by 
Riccioli to Alcuinv^i and is the brightest in the immediate neighbourhood. 
I have accordingly restored Alcuinus to the nomenclature.*' This restora- 
tion was overlooked when I handed Mr. Webb the additions published in 
the third edition of his "Celestial Objects.'* 

(c?) Lambert gives in 31° W. and 3° S. a spot named by Riccioli 
"Dionysius Exiguus,'* but no description of it. It is M. Herculis of 
Hevel. Will observers please examine the locality ? 

(c?) In this zone, between 0° and 10° of W. longitude, 216 objects at 
least have been examined ; they are described in- the Reports of the 
British Association for the Advancement of Science, 1866 and 1868. An 
identification of them by recent observers will be valuable. 

(c) Lambert gives in 20° E. and 2° S. a spot named by Riccioli 
" Molinus," and by Hevel " Insula Zachintus." There is no vestige of 
it in B. and M. either map or text. Perhaps not being able to find it, 
they queried "Parry" as being Riccioli's object. (See "Der Mond'* p. 
311 § 317.) A dark spot near this locality exists in Mayer's map. 

(j) " Linnemann " is another of Lambert's spots from Riccioli, not in B. 
and M., locality 55° E. on the equator. Tobias Mayer, in his map. 
(reproduced by Brewster in his edition of " Ferguson's Astronomy," 
published in 182 1) has a very decided well-marked ringed crater, exactly 
in this place. It is, however, absent from the list of 89 spots, the posi- 
tions of which were determined by Mayer. 

{g) In the examination of Zones i and 11 it is recommended to observe 
on every fine evening the objects specified that may be near the morning 
and evening terminators, and also under the higher lights. A good 
method would be to select two or three objects for observation during a 
lunation. 

(A) Not having received a negative to my suggestion (see ante, p. 18), 
that Mosting A should be named " Wichmann " (498), I have included it 
under that name in the above list of points of the First Order in Zone 11, 
and not ** Kaiser,*' as suggested in August, 1873. See Vol. XI. p. 214. 

(e) This is Grimaldi A of B. and M. (507), who record it as shining 
with 6° of light at- their epoch. Observers are requested to note the 
degrees of lustre of the brighter objects in this Zone and also those in 
Zone I. 



Books Received. — " On the Necessity of a Mechanical Laboratory.** 
By Professor R. H. Thurston. Philadelphia, 1875. — *' Grreenwich Astro- 
nomical Results for 1873." 
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ASTRONOMICAL OCCDfiRENCES FOR FEBRUARY, 1876. 



DATE. 


Principal Occurrences. 


Jupiter's Satellites. 


Meridian 
Passage. 


Tues 


1 


h. nL 

5 58 Occultationof TT Piscii^pi 

' (6) 

" 59 Reappearance of ditto 
SidPieal Time at Mean 
1 Noon. 2oh. 44ni. 1 1 'dos. 




h. HL 8. 


h. m, 
Procyon 

10 46-9 


Wed 


2 


13 53 
6 31 


3) Moon's First Quarter 
Occultation of 27 Arietis 
(6) 

Reannearance of ditto 






10 42*9 






7 33 








Inur 


3 


7 4 Occiiltation of 66 Arietis 

° 17 ;Rpappearance of ditto 
I' 47 .Occulta tion of 9 Tauri 

i^ " .Reannearance of ditto 






10 39'0 


Fri 


4 




Sun's Meridian Passage 
14m. 9*6os. after Mean 
Noon 


1st Ec. D. 


17 7 7 


10 35*1 


Sat 


5 


7 43 iNear approach of B. A. C. 

1 1746 (6D 
'5 9 |Occultation of 136 Tauri 

15 29 Reappearance of ditto 
.Saturn's Ring : 
Major axis = -i \'' "82 


1st Tr. I. 

mLIU kjU. JL. 

1st Sh. E. 
1st Tr. E. 
2nd Tr. I. 
2nd Sh. E. 


15 40 

16 29 

16 39 

17 52 
10 53 
19 2 


10 31-1 




D 


21 


Oi)position of L' . anus to 
the Sun 


1st Oc. R. 


15 18 


ID 27*2 


Mon 


7' 






2nd Oc. R. 
3rd Ec. D. 
3rd Ec. R. 


15 56 

16 8 26 

17 48 14 


10 23-3 


Tues 


8 










10 19*4 


Wed 


9 


5 46 
19 35 


Full Moon 
Near approach of 34 
Leonis (6) 






10 15-4 


Thur 


10' 










10 1 1 '5 


Fri 


11 


8 29 Occultation of 89 Leonis 

' (6) 

9 24 Reappearance of ditto 


Ist Ec. 3. 


19 10 35 


10 7*5 


Sat 


12 


12 50 Nearai)proaohof B.A.C. 

1 4200 (6) 
14 41 lOccultation of B.AC. 

1 4225 (6i) 
I? 54 j Reappearance of ditto 

18 10 Occultation of / Vireinis 

: (6) 

19 15 Reappearance of ditto 
17 Inferior conjunction of 

Mercury and Sun 


1st Sh. I. 
1st Tr. I. 
1st Sh. E. 
1st Sh. I. 


16 20 

17 35 

18 32 

19 5 


10 3*6 
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DATE. 


Principal Occurrences. 


Jupiter's Satellites. 


JUeridlaB 
Passage. 


Sun 


13 


h. m. 
14 


Near approach of 58 
Virginis (6) 


1st Oc. B. 


h. m. B. 
17 3 


h. m. 

Procyon 
9 597 


Mon 


14 




Sidereal Time at Mean 
Noon 2ih. 35m. 26*638. 

Illuminated portion of 
disc of Venu8=o-820 

Illuminated portion of 
disc of Mars =0*919 


1st Tr. E. 
2nd Oc B. 


14 IS 
18 31 


9 55-7 


Tues 


15 


17 23 


Near approach of B.A.C. 
4923 w) 






9 51-8 


Wed 


16 


16 55 


C Moon's Last Quarter 






947-9 


Thur 


17 


1 

9 


Conjunction of Moon 
and Jupiter, 5° 54' N. 

Conjunction of Saturn 
and Sun 






9 43*9 


Fri 


18 




Sun's Meridian Passage 
14m. 1 1 '958. after 
Mean Noon 


3rd Tr. I. 
3rd Tr. E. 


Ml 




Sat 


19 


16 


Jupiter at quadrature 
with the Sun 


1st Sh. I. 


18 13 


9 36-1 


Sun 


20 






1st Ec. D. 
1st Oc. B. 


IS 32 27 
18 S7_ 

13 56 

14 S3 

"I 

10 


9 321 
9 28*2 


Mon 


21 






IstTr. I. 
1st Sh. E. 
2nd Ec. D. 

A SI J.T. J!i. 


Tues 


22 


23 


Conjunction of Moon 
and Mercury 6° 33' N. 




9243 


Wed 


zo 




and Tr. I. 
and Sh. E. 
and Tr. E. 


13 26 
13 31 

IS 58 


9 20-4 


Thur 


24 


18 20 
5 


• New Moon 
Conjunction of Moon 
and Saturn i** 23' N. 




9 16-4 


Fri 


26 




Saturn's Ring : 
Major axis = 34" * 79 
Minor axis =5" '89 


3rd Sh. I. 
3rd Sh. E. 
3rd Tr. I. 


13 44 
18 54 


9 125 


Sat 


26 










9 8-5 
9 4*6 


Sun 


27 


19 
20 


Conjunction of Jupiter 
and /3 Scorpii o" i' N. 

Conjunction of Moon and 
Venus 1° 53' S. 


1st Ec. D. 


17 25 53 

I4"34~ 

li 46 

18 
18 40 II 

IS 18 


Mon 


28 


23 


Conjunction of Moon and 
MTars 2° 42' S. 


1st Sh. I. 
Ist Tr. I. 
1st Sh. E. 
1st Tr. E. 
and Ec. D. 


9 07 


Tues 

MA 

Wed 


29 

R. 
1 






1st Oc. B. 

2nd ShTl. 
2nd Tr. I. 
and Sh. E. 
and Tr. E. 


8567 
8 52-8 






13 34 
16 
16 7 
18 32 
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THE PLANETS FOR FEBRUARY, 



At Transit oyer the Meridian of G-reenwich. 













Meridian 


Planeti. 


Date. 


Bt. Ascension. 


Declination. 


Diameter. 


Pa8sa«;e. 






n. m. 8. 


/ 




n. m. 


^ JnLvrcurjr • « • 


181 


22 4- 5^ 


D. 10 31 


7 


I 20*4 




9th 


21 CC II 




^ 5y 6 




17th 


21 iS 25 


S. 12 6 


lo''^ 


23 27-3 


Vonus ... 


25th 


21 7 31 


S. 14 34 


9;;-3 


22 45 


1st 


23 I 30 


S. 7 41 


I2"-3 


2 l6'9 




9th 


23 37 19 


& 3 3Si 


12*7 


2 21*2 




17th 


12 31 


N. 35} 


I3'''2 


2 24-9 




25 th 


47 26 


N. 4 47 


i3''7 


2 28*2 


Jupiter ... 


1st 


15 48 IS 


S. 19 I 


33''-i 
33" '9 
34"S 


19 0-9 




9th 


15 52 4 


S. 19 12 


18 33*3 




17th 


IS ss 15 


S. 19 20^ 


18 50 




25th 


15 57 43 


S. 19 27 


35"-5 
4''-2 


17 36-0 


Uranus ... 


2nd 


9 23 24 


N.16 6 


12 33 2 




I8th 


9 20 39 


N.16 i8i 


4''-2 


II 26*6 


Neptune ... 


ind 


I SS 41 


N. 9 59 




5 67 




i8th 


I 56 38 


N.IO 5 




4 4-8 



Mercury sets on the ist of the month one hour and three quarters 
after the sun, the interval rapidly decreasing. In the middle of the 
month he will rise half an hour before the sun, the interval increasing to 
one hour. 

Venus sets about three hours after the sun at the beginning of the 
month, the interval slightly increasing. 

Jupiter rises about two hours after midnight, the interval decreasing. 
He IS m quadrature with the sun on the 20th. 

EPHEMERIS FOR PHYSICAL OBSERVATIONS OF 
JUPITER, 



Green- 
wich. 
Midnight. 



Feb. 15 


24*9 


16 


I7S-S 


17 


3261 


18 


116 7 


19 


2673 


20 


sr9 


21 


2085 


22 


3591 


23 


149-8 


24 


3004 


2S 


91*0 


26 


241*6 


27 


322 


28 


182-8 


29 


3335 


March i 


124*1 



Longitude 

of 2;'8 
central merid. 



8706 
•6 
•6 
•6 
•6 

•6 
•6 

•7 
•6 
•6 
•6 
•6 

•6 

„ 7 
870-6 



An^le of Annual 
position of parallax. 
1^'s axis. 



12-18 


—10-52 


12-14 


IOS3 


1211 


10*54 


12*07 


IO-55 


12-04 


10-56 


I2-OI 


—10-57 


11-98 


10-56 


11-95 


1055 


11-92 


io*54 


11-90 


1053 


11-87 


10-52 


11-84 


10-50 


11*82 


— 10-48 


11-80 


10-46 


11-78 


1044 


1 1 76 


10-41 



Latitude of 
earth | sun 
above l^'s equator. 

o o 

—3*13 —306 



—3.14 —3-06 



—315 — 3'95 



—316 —3-05 
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The " Annual parallax" is the difference of the 8un*s and earth's 
longitude, as seen from JupHer, and reckoned in t^e plane of his 
equator. 

To find the longitude of central meridian 

For I3h. add 36^*3 to the longitude at midnight 
I4h. 72°-6 
I5h. io8°S 
i6h. i45°-i 

Vide page 80 of last vol. A. M. 

EPHEMERIS OF THE SATELLITES OF URANUS. 



ArieL 



TJmbrieL 



Titania. 



Oberon. 



1876. 


pos. 


dist. 


pos. 


dist 


pos. 


I2h. Gr. 












Feb. I 


298 


7 


205 


18 


34 


2 


165 


12 


157 


IS 


II 


3 


6 


15 


29 


17 


350 


4 


204 


14 


342 


16 


303 


5 


57 


i9 


214 


16 


228 


6 


309 


8 


173 


19 


198 


7 


169 


13 


39 


15 


178 


8 


8 
208 


15 


351 


18 




9 


'1 


225 


14 


68 
26 


10 


66 


8 


175 


19 


II 


318 


9 




13 


5 


12 


172 


13 




20 


341 


13 


II 


15 


241 


12 


278 




212 


12 


181 


20 


216 


\l 


77 


8 


72 


II 


191 




326 


9 


4 


21 


171 


;i 


176 


14 


264 


10 


127 






15 


186 


21 




19 


216 


II 


97 


10 


19 


20 


89 


7 


10 


21 


359 


21 


332 


10 


291 


10 


328 


22 


179 


14 


193 


21 


253 


23 


17 


15 


123 


II 


207 


24 


222 


II 


16 


21 


184 


25 


lOI 


7 


313 


12 


162 


26 


338 


II 


199 


20 


103 


27 


181 


15 


142 


13 


39 


28 


20 


14 


22 


19 


13 


29 


228 


10 


330 


14 


352 


March i 


113 


7 


206 


18 


311 



dist pos. dist 



27 
35 
29 
17 
22 

33 
33 
21 
18 
30 
34 
26 

16 

26 

34 

32 
18 

21 



359 
342 
310 
255 
219 

201 
188 
175 

116 
63 
33 

17 

5 

350 
327 
281 

233 



19 33 209 



33 
22 
18 
30 
35 
27 
16 

25 
34 
31 
19 



193 
181 
165 

45 
24 

10 

357 
339 
305 



44* 

35 
24 

23 
33 

43 
46 

42 
32 

22 

25 
36 

46 
40 

29 
22 
28 
39 

46 
45 
37 
26 
22 
31 
41 

46 
43 
34 
24 



* By an unlucky clerical error the positions of Oberon and Titania 
for January, at page 19, are all placed two lines too high, or belong to 
dates which are two days later. Their positions for the first two 
days are — 

Jan. I 236° 19" 94° 2<y' 
2 201° 31" 47° 28'' 
The positions of Ariel and Umbriel are correctly copied. 

. A.MABTH. 



Digitized by 



48 General Notices. 

DISCOVERY OF NEW PLANET (158). 



(From Astronomische Nachrichten, No. 2,072.) 
On the night of the 4th of January I was occupying myself with the 
re-discovery of (14.0) Siwa, but found upon that occasion a new planet, 
which I have observed as follows : — 
1876. M.T. 

Jan. Berlin. R.A. Declination. 

h. m. s. h. m. 8. ' " 

4 ... 1$ 22 31 ... 7 19 58*36 H- 22 I 59*3 
4 ... 16 36 27 ... 7 19 5557 + 22 2 1.7 
8 ... 15 I 3 — 7 16 8.32 + 22 7 39-8 
The planet appeared to me like a star of the i ith or 12th magnitude. 
BerUn : 12th January, 1876. V. KNORRE. 



▲STBOVOMIOAL BEOIBTE&— Subsoriptions received by the Editor. 



To May, 1875. 

Linwood, Kev. W. 

To Sept., 1875. 

Homing, Bev. B. F. 

To Dec, 1875. 

Clark, Miss 
Cunnmgham^ G. 
Dallmeyar, J. H. 
De la Bue, W. 
Dobie, Dr. 
Brck, W. 
HoUis, W. H. 
Jackson-Gwilt, Mrs. H. 
Horner, Rev. J. 
Lancaster, J. L. 
Lancaster, W. L. 
Little. W. 
Locke, W. 



Wilson, J. M. 
Woodman, T. C. 

To March, 1876. 

Guyon, G. 

Wright, Rev. W. H. 

To April, 1876. 

Lawton, W. 

To June, 1876. 

Buffnam, T. H. 
Bumham, S. W. 
Metcalfe, Rev. W. R. 
Noble, Captain W. 
Prince, C. L. 

To Dec, 1876. 

Clermont, Lord 
Colliiigwood, E. J. 
ElUs, W. M. 



GUby, J. 
Goode. J. F. 
Hall, Rev. R. 
Hunt, G. 
Knott. G. 
Lambert, O. 
Lettsom, W. G. 
Monckhoven, Dr. V. 
Monk, Dr. 
Numsen, W. H. 
Perigal, H. 
Ranyard, A. C.| 
Redpath, H. S. 
Schaferik, Dr. 
Smyth, Prof. P. 
Stothard, Dr. 
Terry, J. 
Tidmarsh, J. B. 
Vernon. G. V. 
Waldegrave, Hon. H. N. 
Whitbread, S. 0. 
Wilson, T. 



TO CORRESPONDENTS. 



When snbscriptions sent by post are not acknowledged in the next 
number, the Editor will be much obliged if subscribers wm at once inform 
him of ihe fact. 

The Editor will be obliged if those gentlemen who have not paid their 
subscriptions will kindly send them by Cheque, Post-office Order, or 
penny postage stamps, but the Editor will not be liable for loss in trans- 
mission. 

Post Office Orders for the Editor are to be made payable to John 
C. Jackson, at Lower Clapton, London, £. 



The Astronomical Re^giatex is intended to appear at the commencement of 
each month: the Subscription (including Postage to all parts of Great Britain 
and Ireland) is fixed at Three Shilling's per Quarter, payable in advance^ by 
postage stamps or otherwise. 

The pages of the Astronomical Register are open to all suitable communications, 
Letters, Articles for insertion, &c., must be sent to the Bev. J. G. Jackson, 
Clarence Road, Claptott, not later thaji the 15th of the Hlonth. 
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BOTAL ASTRONOMICAL SOCIETY. 

Session 1875 — 76. 
Anniversary Meeting, February nth, 1876. 
Professor Adams, F.R.S., President, in the Chair. 
Secretaries — Mr. Dunkin and Mr. Eanyard. 
The minutes of the last Anniversary Meeting were read and 
confirmed. 

The following candidates for the fellowship of the Society were 
balloted for and duly felected : 

Eev. Wm. Jackson, M.A., Worcester College, Oxford. 
Eev. Edmund Ledger, M.A., Gresham Professor of 

Astronomy, Duxford Rectory, Cambridgeshire. 
John J. Plummer, Esq., M.A., Orwell Park Observatory, 
Ipswich. 

Eev. Walter J. B. Eichards, S. Mary of the Angels, Bays- 
water. 

Edwin John Sykes, Esq., 5, The Quadrant, Brixton, 
John Walden, Esq., The Observatory, York Street, Jersey. 

Mr. Garnett suggested that some of the earlier volumes of the 
Notices might be printed, so as to make complete sets. He said 
he had applied for some numbers, and the Assistant Secretary had 
said he could not supply them, as there were so few in stock. 

The President said this was a matter for the Council, who, no 
doubt, would be glad to know what the demand was likely to be 
for the numbers if reprinted. 

Mr. Brewin asked that the report of the auditors for the previous 
year might be read and also printed, if that of the present year 
was printed, as that for last year was not printed or read, and 
the report which had just been read referred to it. 

The President said that this request was not in order now. 

Mr. Dunkin said it should be made after the President's address. 

VOL. XIV. 
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Part of the annual report and the report of the auditors was 
read by Mr. Dunkin. The accounts of the Society show that its 
affairs are in a prosperous condition. A sum of £448 has been 
collected during the past year as arrears of subscriptions. The 
number of Fellows has increased by 1 3, giving a present total of 
566 Fellows. The Society has been living within its income, and 
a sum of £2,000 has been left to it by Mr. Carrington, one of 
its deceased Fellows* 

The life of Mr. Carrington was read at length. It appeared 
that the chief mass of his work — namely, the preparation of the 
Bedhill catalogue of oircumpolar stars, and the observations and 
reductions necessary for the preparation of his great book upon 
sunspots was all done within a period of some twelve years sitei 
he left Oambridge. During the same period he served as secretary 
of the Society, and was in active correspondence with most of the 
astronomers of Europe. After that time the death of his father 
made it necessary for him to devote himself to the business of a 
brewer, and during the latter part of his life he suffered from the 
effects of illness, which is now supposed to have been caused by 
the bursting of a small blood-vessel on the brain. Mr. Carrington 
died at his observatory, which was situated on a conical hill, 
called the Middle-Devil's-Jump, near Churt, in Surrey. Parts of 
the lives of Professor Selwyn and Mr. Vignoles were also read. 
Amongst the deceased associates of the Society are Dr. Argelander, 
M. D' Arrest, and M. Louis Mathieu. 

Under the head of the progress of astronomy during the past 
year, the report contained an account of the observations of the 
total eclipse of the sun in April, 1875. Sev^teen minor placets 
have J)een discovered since the last anniversary of the Society. 
In the month of November alone six were discovered in Europe. 
The number of known members of this remarkable group of 
minute planetary objects now amounts to 159. The astronomers 
who have been most active in this department of astronomy are 
MM. Palisa, of Pola; Peters, of Clinton, U, S. ; Borrelly, of 
Marseilles ; and Prosper Henry, of Paris. 

In striking contrast to the unusually large number of planetary 
discoveries, no fresh discovery has been announced in the cometary 
system in the past year. Encke's comet, however, approached to 
perihelion, and has been closely observed. Dr. Von Asten, who 
has had the comet under his care for some years past, has made 
some remarks which are very interesting as bearing upon the un- 
decided question of the so-called " resisting medium." That an 
acceleration in the period of the comet has taken place does not 
bow admit of doubt, but there are some remarkable facts in con- 
nection with it which still await their final solution. The 
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acceleration did not take place till at or near the perihelion 
passage of 1868, and Dr. Von Asten finds that the obseryationg 
of 1865 and 1 87 1 are perfectly consistent with the supposition 
that the comet moved between those times according to the ordi- 
nary laws of gravitation, without any effect traceable to a resisting 
medium, or any other extraneous cause of disturbance other than 
the planetary perturbations. A consideration of the whole matter, 
and of Encke*B calculations, has convinced Dr. Von Asten that 
the elements of the comet suffer changes in the immediate neigh- 
boui'hood of the perihelion which cannot be explained by t}ie 
theory of a resisting medium, and rather carry one back to 
Bessel's opinion that the disturbance to which the body is subject 
is closely connected with the out-streaming phenomena. 

M. Leveau, of the Paris Observatory, has made a new and 
elaborate investigation of the perturbations of D' Arrest's periodical 
comet. An account of this investigation is given. Reference is 
also made to the new volume of the ^' Moscow Observations/' and 
to M. Wolfs Series of Measurements and Catalogue of the 
Pleiades Group." 

An account is also given of Mr. Stone's work " On the Proper 
Motion of Southern Stars," and of Struve's Observations of the 
double star S 634,'' and of Doberck's ^*New Elements of the 
Orbits of Binary Stars." 

A paragraph is devoted to Dr. Schjellerup's translation of AI 
Bufi's catalogue of fixed stars. Al Sufi was a Persian, bom about 
the year 900. He appears to have been a man of great natural 
talent, living at the court of Bhiraz and Bagdad, where he was in 
great favour with the reigning prince, for whose instruction his 
work on the stars seems to have been written. His description 
>of the stars is founded on Ptolemy's, but an inspection of the work 
makes it evident that all the stars were re-examined by him with 
attention. Dr. Schjellerup has given, in the introduction to his 
work, a comparative table of the magnitudes of the principal 
stars extracted from Ptolemy, Al Sufi, and Argelander. The 
table will, no doubt, be found useful wh^re the laarger stars are 
suspected of variability. 

The report also contains a review of the reduction of the obser- 
vations of the transit of Venus, and a report on some of the work 
which has been accomplished in solar physics during the past year, 
special reference being made to the delineation of solar promi- 
nences by Padre Seochi and Prof, Tacchini. The general result 
appears to be that the number of prominences has decreased with 
the decrease in the number of spots, and that great eruptions of 
metallic vapours have altogether ceased. 

The distribution of the prominences has changed greatly in the 
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last few years ; the two maxima which formerly existed at the 
north and south poles have now disappeared, leaving only the 
two maxima about latitudes 20° north and south, which have 
persisted throughout. Prominences of great height or breadth 
are rare, though the mean height has not much diminished. The 
wreaths of facula, formerly found near the poles, have dis- 
appeared with the prominences, implying a connection between 
them rather than with the spots. Beference is also made to Mr. 
Langley's paper on the structure of the photosphere and to his 
beautiful drawing of a tjrpical sun-spot, given in the American 
Journal of Science, and reproduced in these columns. Mr. Langley 
has also given in the Comptes Rendus the results of his investiga- 
tion of the relative temperatures of different parts of the sun's 
surface. He has employed a refracting telescope of 13-in. aperture, 
and has enlarged the focal image of the sun to a circle of two feet. 
He has made use of a delicate thermopile, composed of 16 pairs 
of very small elements, and has, in the course of his experiments, 
tested Padre Secchi's statements as to the comparative heat derived 
from the sun's limb, and from the apparent centre of the disc, 
and as to the equatorial regions being hotter than the polar. 

Professor Mayer has invented a method for registering 
isothermals on the sun's disc, depending on the fact that the 
double iodide of copper and mercury becomes darker at a tempe- 
rature of jo^ 0. The blackened siiface of a sheet of thin paper, 
coated with the iodide on the back, is exposed to the image of 
the sun formed in the telescope, and the different isothermals are 
obtained by using different areas of the object-glass. Professor 
Meyer concludes that there exists upon the sun areas of sensible 
uniform temperature which are continually changing their 
positions. 

Besides the above subjects, the report also contains a long 
account of the progress of meteoric astronomy during the 
last year, as well as the usuftl reports from the public and private 
observatories. 

The report having been read, the President commenced his 
address upon the presentation of the gold medal of the Society to 
M. Leverrier* It had been hoped that the distinguished French 
astronomer would have been present at the meeting, but it ap- 
peared that when M. Leverrier expressed his intention to be 
present, he was under the impression that the meeting would not 
take place before May, and he wrote to say that he was unable to 
attend at this season of the year. It is impossible to give 
an abstract of the President's address, which consisted of 
an historical account of the investigations of M. Leverrier, and of 
the important physical /esults to which he had been led, amongst 
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which was the prediction of a necessary alteration in our estimate 
of the sun's distance. 

The gold medal having been handed to Dr. Huggins as foreign 
secretary. 

The President said : You will transmit this medal to M. Leverrier 
and express to him the interest with which we have followed his 
unwearied researches, and the admiration we feel for the skill and 
perseverance by which he has succeeded in binding all the principal 
planets of our system, from Mercujy to Neptune, in the chains 
of his analysis. You can tell him how sorry we are not to have 
him amongst us on the present occasion, and how glad we shall 
be to welcome him if he is able to visit us later in the session. We 
hope that he will then have finished the printing of his tables of 
Saturn and his theory of Neptune, and thus be able to rest awhile 
and to re-establish his health, until he goes forth again with 
fresh vigour to win new triumphs in the fields of Physical 
Astronomy. (Applause.) 

Admiral Ommanney : Gentlemen, I have a resolution to submit 
for your acceptance. You have all heard the report read. It is 
pleasing to find there is evidence of increased vitality and energy 
in the work of our Society, and that the investments have increased 
as well as the number of members. I think under these circum- 
stances we may congratulate ourselves on being in an improving 
state, and I think we may congratulate the Council in having 
selected such an illustrious man as M. Leverrier as the medallist 
of the year. With these observations, I trust you will agree with 
me that the report has met with your approval and satisfaction. 
With regard to the address which you have heard from the 
President to-day, it is quite impossible for me to express in 
sufficiently laudable terms what I think of it, and what I am sure 
you would wish to convey to him. I am quite sure you all 
appreciate it in the way that I do. It is one of those productions 
which I am sure will redound to the honour of the Society, and 
will be a lasting record amongst those valuable productions for 
which we are so deeply obliged to our President, and which have 
established his fame and character as one of the greatest astro- 
nomers of the age. - With these few remarks, knowing how well 
you appreciate and value all the research which he has just 
exhibited to us, and which no man could hswe more ably than 
our worthy President, I beg to move this resolution : " That the 
report now read be received and adopted, and that it be printed 
and circulated in the usual manner, together with the President's 
address." 

Mr, Brewin : I have great pleasure in seconding the motion 
before the meeting. The report, as Admiral Ommanney says, 




54 



Meeting of the Royal Astronomical 



shows that much has been done for the Society in business 
matters during the past year. In a society like this, science, of 
course, claims our principal attention, but if attention is not also 
paid to business matters no society can flourish. I am particularly 
glad to find that the arrears have been so well worked up. 

The Astronomer-Boyal : The remarks which I hare to oS&r to 
the Society will not bear on the Council's report, but I think it 
would be wrong in a person who, like myself , has through a long 
series of years given some attention to the subjects which have- 
established M. Leverrier's clami to the medal, did I omit to say 
on the present occasion that the address in which the President 
has explained the nature of those claims is, I think, something 
unequalled in the history of our science. (Applause.) Consider- 
ing the remarkably complicated circumstances to which M. 
Leverrier's theory applies, I cannot eoneeive a more admirable 
analysis than has been given in the President's address. I thought 
it my duty to say this on the present occasion. With regard to 
the motion which has been made, I have nothing further to say 
than that I give it my cordial support. 

The motion was carried. 

The President: I beg to say how much I appreciate the 
manner in which my address has been received, and in par- 
ticular to acknowledge the remarks of the Astronomer-Boyal, 
although I feel that they are expressed in much too flattering 
terms. 

Mr. Lynn : Our distinguished President stated when he began 
his address that he had a pleasing duty to perform, i also have 
a pleasing duty imposed upon me, and though a muoh easier one 
than his, I think I may claim a certain measure of importance for 
it. When we have received valuable and acceptable benefits, it is ' 
surely both an important and pleasing duty to return our thanks to 
those who have given us those benefits, and therefore without more 
words, as the hour is getting on, I b^ to move that the thanks of 
the Society be given to the President, the Viee-Presidents, Secre- 
taries, and members of the Council generally who now retire, for 
their services in promoting the objects of the Society. 

Mr. Enobel: I have great pleasure in seconding that resolution. 

Mr. G. F. Chambers : Before that motion is put, I should like, 
\ BS one who uses the library, to express my strong satisfaction at the 
improvements carried out during the past year in connection with 
the library of the Society. No one who has had Miy occasion to refer 
to that library can fail to see that an enormous amount of pains- 
taking labour has been undertaken by somebody, and I think it 
devolves upon us to testify our special thanks for what has been 
done in reorganizing and making the library acceptable to the 
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Fellows at large. I may state in addition that I would suggest 
that during the coming year some steps be taken to 
utilize the large stock of old memoirs which are stored 
away upstairs, by selling them to the Fellows at a reduced price. 
There is a large stock accumulated which is rotting away, whereas 
if they were distributed amongst the general body, it might not 
only be advantageous to the Fellows, but to the science of astro- 
nomy'generally. 

Mr. Drach : Another proposal I wQuld submit to the Society is, 
whether the balance of the Tumor fund might not be available 
for binding several of the old books and quarto memoirs. There 
are two or three I have given to the Society which have not yet 
been bound. 

. Mr. Banyard : Mr. Drach has, I know, given a great many 
valuable books to the library. I am glad to say that the re- 
binding has been going on very actively during the past year. 
A sum of £50 has been voted by the Council for the purpose, and 
that sum is now nearly all expended. The Tumor fund, accord- 
ing to the terms of the bequest by which it was left to us, was 
for the purchase of books, of which we have great need, for our 
library. Money for binding, of which there is still great need, 
must come from the general funds of the Society. 

Mr. Dunkin : We are obliged, by the terms of the bequest, to 
purchase books, and not spend the money in binding. 

The resolution was put and carried. 

Dr. Pinches, referring to the missing instruments which had 
been given to the observatory at Melbourne, asked if they had 
been satisfactorily accounted for. 

The President ; That matter has been all set right. 

Admiral Ommanney and Mr. Lynn were appointed scratineers 
for the ballot for officers. The ballot having taken place, it was 
announced that the following Fellows of the Society had been 
elected : 

President 
Dr. W. Huggins. 

Vice-Presidents, 
Professor Adams. Mr. W. De la Rue. 

Sir G. B. Airy. Mr. LasselL 

Treasurer, 

Mr. Whitbread. 

Secretaries. 
Messrs. Dunkin and Banyard. 

Foreign Secrdaiy, 
Lord Lindsay. 
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Council 

Captain Abney. Mr. EnoU. 

Mr. Brett). Oaptain Noble. 

Prof. Oayley. Eev. 8. J. Perry. 

Mr. Christie. Prof. Pritchard. 

Mr. Glaisher. Earl of Boase. 

Mr, Knobel. Captain Tupman. 

The President : The business of the meeting being now con- 
cluded, it only remains for me to thank you, in retiring 
from this chair, for the support which I have always received 
from the officers and members of the Society during my term of 
office, and to express the great satisfaction with which I have 
witnessed the prosperity of the Society, both in its financial and 
its scientific condition, and I also wish to express the great gratifi- 
cation I feel in giving up this chair to so distinguished an occupant 
as Dr. Huggins. (Applause.) 

LOAN EXHIBITION OF SCIENTIFIC APPARATUS. 



We are glad to see, from the following report in the ^andard 
of Friday the 25 th, that the long-promised exhibition of scientific 
apparatus is likely to be so complete and interesting. It is 
earnestly to be wished that a complete and descriptive catalogue 
will be ready by the opening day, or very much of the utility of 
the exhibition will be lost. It will be better to postpone the 
opening than, as on some previous occasions, to open before the 
catalogue is prepared. 

A meeting of the committee for the Loan Exhibition of English 
and Foreign Scientific Apparatus, which the Committee of 
Council on Education have decided to hold at South Kensington, 
during the present year, took place yesterday at the Science 
Schools, South Kensington. The Duke of Richmond and Gordon 
presided, and amongst the members of the general com- 
mittee present were Lord Sandon, Sir Henry Cole, K.C.B., 
Professor Huxley, Dr. Hooker, President of the Boyal Society ; 
Professor Goodeve, Dr. G. J. Allman, President of the LinnsBan 
Society; Dr. Mann, President of the Meteorological Society; 
Professor Ramsay, Vice-Admiral Sir E. CoUinson, K.C.B., 
Professor Acland, Professor Frankland, Professor Shelley, Mr. N. 
Story Maskelyne, F.R.S., and Mr. Scott Eussell, F.R.S. 

The proposed exhibition is intended to consist of instruments 
and apparatus employed for research and for other scientific 
purposes, and for teaching. It will also include apparatus illus- 
trative of the progress of science, and its application to the arts, 
as well as such as may possess special interest on account of the 
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persons by whom, or the investigations in which, it had been 
employed ; models, drawings, or photographs will also be admissi- 
ble where the originals cannot be sent. The exhibition will open 
on the ist of April, and will remain open until the end of 
September, after which time the objects will be returned to the 
owners. 

The Duke of Richmond, in opening the business, said twelve 
months had expired since they first met to put in motion the plan 
for holding a scientific exhibition, and he was happy to congratu- 
late them upon the success which had attended their efforts to 
bring about that which promised to be one of the most interesting 
exhibitions yet held in this country. He could not refrain from 
t-endering the thanks of Her Majesty's government to the gentle- 
men whose exertions had contributed so much to the attainment 
of that success. It was also very gratifying to find that their 
proposals had met with much favour and many offers of co- 
operation in aU parts of the Continent. During the winter the 
various sub-committees, appointed at the general meeting in Jime 
last, had held several meetings to forward the preliminary arrange- 
ments for the exhibition. Reports were made of the results of 
visits to foreign countries by officers of the department, and 
various suggestions offered had been acted upon with a view of 
obtaining interesting objects for exhibition. Gentlemen had also 
been employed to visit the leading provincial towns, with the best 
results. The importance of the co-operation of foreign govern- 
ments was represented to the respective ministers through the 
Foreign Office, and in response to the appeal the governments of 
Belgium, France, Germany, the Netherlands, Italy and Switzer- 
land had appointed committees to act in concert with the general 
committee in London. Russia intended to contribute an interest- 
ing collection from the Pedagogical Museum, and the Russian 
Academy had formed a committee under Professor Striive. The 
Austrian Minister of Instruction had taken the matter in hand 
for that country, and one of his officers was in correspondence 
with the Science and Art Department. He (the noble chairman) 
mentioned these particulars to show the great interest taken 
in the exhibition on the continent. The appeals made at home 
to government departments, the learned societies and men of 
science, were generally well received. The Admiralty undertook 
to contribute a complete scientific outfit of a surveying ship and 
dredging apparatus; the Post Office as complete a historical 
collection of telegraphic apparatus as existed, and they also proposed 
to communicate Greenwich time, and fire a time gun to illustrate 
their method of communicating time throughout the country. The 
Trinity House, Ordnance Survey, Royal Observatory^ and Geologi- 
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cal Survey likewise promised contributions. From the War and 
India Offices no replies had yet been received, but he understood 
they were taking steps^ to eontribute several objects of interest, 
particularly from Woolwich Arsenal. The Bojral Society, the 
Boyal Institution, the Astronomical/ Gfeographical, Microscopical, 
and Horological Societies were all willing to co-operate and send 
collections for exhibition, and King's OoUege promised to lend the 
apparatus of the late Sir C. Wheatstone. From a number of 
institutions in the provinces and several noblemen and gentlemen 
assistance might also be expected, and with the specimens of their 
apparatus which would be shown by the instrument makers he 
thought there was every prospect of a fairly representative exhi- 
bition. A committee were forming a most interesting collection 
illustrative of the scientific principles on which the construction 
of musical instruments were based ; Mr. Markham would furnish 
a set of Arctic maps ; Mr. H. GaJton, a collection of explanatory 
apparatus ; Mr. Scott, of the Meteorological Oflfice, some of his 
apparatus ; and Dr. Mann, instruments connected with atmo- 
spheric electricity. Among the exhibits from Germany, they 
were led to expect some of Tycho Brahe*s instruments, and the 
original air-pump of Otto von Guericke. From France there was 
as yet no definite information, but they hoped to receive some 
interesting objects, as the French commission had devoted con- 
siderable attention to the matter, and the Conservatoire des Arts 
et Metiers promised some of their finest things. From Italy they 
anticipated obtaining a portion of the instruments used by Galileo, 
Torricelli, Volta, and Galvani. It was intended originally to hold 
the exhibition in the galleries of the South Kensington Museum, 
but it had since been found necessary, from want of room and 
other considerations, to make fresh arrangements, and so they had 
decided it should take place in the western galleries of the build- 
ing lately used for the annual International Exhibitions. Various 
learned societies had been invited to organise conferences and 
eonversaztones. It would be for the committee to consider the 
advisability of forming sub-committees to carry on the arrange- 
ments after the opening of the exhibition, to organise receptions, 
and so on. In his opinion such work would be better done by a 
small body of gentlemen than by a large one, but he would be 
pleased to receive any suggestions on the subject. 

Dr. Hooker thought they could not do better than nominate a 
sub-committee to take under its control conferences, the reading 
of papers, and the arrangement of " receptions to distinguished 
foreign visitors. 

After a brief conversation, taken part in by Lord Sandon, 
Professor Eamsay, Professor Shelley, Mr. Scott Eussell, and other 
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gentlemen, the suggestion was embodied in a resolation, and 
adopted with the miderstanding that the sub-committee was to 
consist of the president and one vice-president of each of the 
learned societies. The noble Chairman having promised the 
cordial co-operation of the general committee, the proceedings 
terminated. 

With respect to the Royal Astronomical Society, the Council 
at their last meeting offered to the Commissioners anything in 
the possession of the Society which they might consider suitable 
for the exhibition. Among the objects chosen are Bailey's apparatus 
which he used in his Cavendish experiments, and the Herschelian 
telescope, 

REVIEWS. 



Etudet et Lectures sur VAstronomie. Par Camille Flammarion. romv 
sixi^me, accompagn^ de 27 figures astronomiques. Paris. Gamthier- 
Villars, 1875. [D. Nutt, 270, Strand. 2S. 6d.] 
This volume is entirely devoted to sidereal astronomy. Amongst other 
subjects treated of are— the proper motions of the stars ; spectrum analy- 
sis, leading to the determination of the stars which are receding from or 
approaching the earth,, and of their rate of motion ; relation between the- 
movement in space of the sun and that of Sirius ; aberration and velocity 
of light considered in their relations with the movement of translation of 
the solar system ; precession of the equinoxes ; a new, easier, and more 
accurate method of determining the orbits of double stars ; the same 
applied to various double stars, 70 Ophiuchi, y Yirginis, ^ Ursse Majoris, 
^Herculib, ri Coronse, 61 Cygni. This last proves to be, not a real binary 
star as to orbital movement, but a particular system of two stars physically 
associated in " a common proper motion,*' and both moving in a straight 
line. Other groups, to which the author applies the designation of ** per- 
spective," are also discussed, being double or multiple stars, formed of 
bodies casually associated hy celestial perspective, which change their 
relative places, moving in a right line, by reason of diversity of proper 
motions. In an appendix we are presented with the author's meteoro- 
logical observations, made in various balloon ascents, which are of 
considerable interest. Altogether this volume is of much value, and 
should be read by all who are specially concerned with the sidereal 
department of our science. M. Flammarion is about to publish a 
special work on the orbits of double stars. He states that the seventh 
volume of the present series will contain the observations of the transit 
of Venus, and the results as to the sun's parallax, and volume eight is to* 
be entirely devoted to planetary astronomy. 

It is superfluous now to praise the ability of this French astronomer, hi» 
valuable investigations, and his lucid and agreeable manner of writing. 
He displavs no personal or national jealousies, and his frequent mention 
of fellow-labourers of all -countries is cordial as well as just. 

The Peers of the earth — the solar system, is the title of a paper in the 
Marble Arch for February, by Mr. Richard Sheward, whose speculations- 
have before been noticed in the Astronomical Register. Our earth is in 
full career with accelerated motion in a straight line to make a capture of 
o Centaur!,, which will then revolve around it, to the immense benefit of 
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the earth and all the other planets. In fact this will bring about the 
promised millennium, which, however, (and Dr. Gumming and others 
should see to this) cannot be inaugurated for 1,500 years to come at the 
hast. Mr. Sheward seems to be a man of piety, and therefore to be 
respected, but it appears to us that even if we were to concede to him 
that we are going at the rate of 17,600 miles per hour (which he says 
will be 20,000 before another century) in a precisely known rectilinear 
direction, the problem of the final consequences might well embarass 
Leverrier or Adams. And even with Mr. S. for engine-driver we cannot 
but feel rather nervous. Indeed, by his own showing (p. 292), the rush- 
ing suns only "just escape collision at the junction." The analogy 
between the sun's rule of the planets and human governments is not 
badly drawn in this paper. 



Mimoire sur Us ocadtations ctetoiles par les planktea. Par J. A. Normand. 
Paris : Gauthier-Villars. 1876. pp. 20. 
M. Norman is sanguine about the occultations of stars bv planets — 
especially by Mars at opposition — ^proving the best way of all others for 
determining the absolute dimensions of the solar system, and the diameters 
of the planets. He shows that these phenomena are sufficiently frequent. 
Thus, at the opposition of Mars in 1875, number of possible occulta- 
tions was 9^ in 24 hours. (In 1877, the possible number is only 0*8.) 
He gives formnlse from Bessel for the calculation of occultations for any 
given point on the earth, and applies them to two instances. I. The 
occultation of 3 Sagittarii (5th mag.) by Mars, June 29th, 1875. As this 
could only have been seen in high southern latitudes, the computation is 
made for Sandwich Island and Chatham Island. The middle of the pheno-, 
menon is found to have occurred 28m. 22s. later at Chatham Island than 
at Sandwich. The distance between the supposed places of observation 
is here small, and the observations would not, therefore, have been favour- 
able for the determination of the parallax. 2. The occultation of the star 
1448 of Lamont's catalogue (7-8 mag.) by Jupiter, March loth, 1875. 
Computations made for Paris, St. Petersbureh, and the Cape of Good 
Hope observatory, give the difference of duration between the two 
nA:them stations and the southern one about 20 seconds. M. Normand 
remarks that whilst Mars is the only planet suitable for parallax observa- 
tions in the way he proposes, yet the other superior planets, as Jupiter 
and Saturn, are well adapted for the measurements of their diameters. 
He goes into calculations of the relative goodness of the various observa- 
tional niethods of determining parallax, and allowing that his figures are 
undoubtedly excessively hypothetical, nevertheless contends for the 
superiority of the system he proposes. If it should be thought worthy 
of being put to actual proof, he advises the preparation of a complete 
catalogue of stars comprised in the trajectory of Mars during the opposi- 
tion of 1877 (about 1 hour of R.A. and 3° of Decl.) Although the 
occultations will be few, they will have an exceptional value by reason of 
the small distance of Mars. 

There are many whose familiarity with first-class instruments (and 
probably only such could be usefully employed) would enable them to 
give a better opinion than ours on this subject We will only say that 
M. Norman appears to us to have shown that it is desirable that such 
observations should be attempted. It is probably not likely that expedi- 
tions would be sent out on purpose, and therefore we should have to look 
for concerted action between established observatories at great distances 
from each other. 



Digitized by 



THE LAW OF GRAVITATION. 



Force, ascertained according to some measure of its operation — this 
is indeed one of the definitions, but only one, of a scientific law. The 
discovery of laws in this sense is the great quest of science, and the find- 
ing of them is one of her great rewards. Such laws yield to the human 
mind a peculiar delight, from the satisfaction they afford to those special 
faculties whose function it is to recognise the beauty of numerical rela- 
tions. This satisfaction is so great, and in its own measure is so complete, 
that the mind reposes on an ascertained law of this kind as on an ulti- 
mate truth. And ultimate it is as regards the particular faculties which 
are concerned in this kind of search. When we have observed our facts, 
and when we have summed up our figures, when we have recognised the 
constant numbers, — then our eyes, our ears, and our calculating facul- 
ties have done their work. But other faculties are called into simulta- 
neous operation, and these have other work to do. For let it be observed 
that laws, in the first three senses we have now examined, cannot be said 
to explain anything except the order of subordinate phsenomena. They 
set forth that order as due to force. They do nothing more. Least ot 
all do laws, in any of these three senses, explain themselves. They 
suggest a thousand questions much more curious than the questions 
which they solve. The very beauty and simplicity of some laws is their 
deepest mystery. What can their source be ? How is their uniformity 
maintained ? Every law implied a Force, and all that we ever know is 
some numerical rule or measure according to which some unknown forces 
operate. But whence came these measures — these exact relations to 
number, which never vary ? Or, if there are variations, how comes it 
that these are always found to follow some other rules as exact and as 
invariable as the first ? 

And as there can be no better example of what law is, so also there 
can be no better example of what it is not, than the law of gravitation. 
The discovery of it was probably the highest exercise of pure intellect 
through which the human mind has found ^ its way. It is the most 
universal physical law which is known to us ; for it prevails, apparently, 
through all space. Yet of the force of gravitation all we know is, that it 
is a force of attraction operating between all the particles of matter in 
the exact measure which was ascertained by Newton, — that is — " directly 
as the mass, and inversely as the square of the distance." This is the 
law. But it affords no sort of explanation of itself. What is the cause 
of this force ^ what is its source — what are the media of its operation — 
how is the exact uniformity of its proportions maintained ? — these are 
questions which it is impossible not to ask, but which it is quite as im- 
possible to answer. Sir John Herschel, in speaking of this force, has 
indicated in a passing sentence a few questions out of the many which 
arise : — '*No matter," he says, from what ultimate causes the power 
called gravitation originates — be it a virtue lodged in the sun as its 
receptacle, or be it pressure from without, or the resultant of many 
pressures, or solicitations of unknown kinds, magnetic or electric, ethers 
or impulses,* &c,, &c. How little we have ascertained in this law, after 
all I Yet there is an immense and an instinctive pleasure in the contem- 
plation of it. To analyse this pleasure is as difficult as to analyse the 
pleasure which the eye takes in beauty of form, or the pleasure which the 
ear takes in the harmonies of sound. And this pleasure is inexhaustible, 
for these laws of number and proportion pervade all nature, and the 

• HerschePs '* Outlines of Astronomy," Fifth Edition, p. 323. 
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intellectual organs which have been fitted to the knowledge of them hare 
«ye8 which are never satisfied with seeing, and ears which are never fiill 
•of hearing. The agitation which overpowered Sir Isaac Newton as the law 
<of gravitation was rising to his view in the light of vigorous demonstra- 
tion, was the homage rendered by the g^eat faculties of his nature to a 
harmony which was as new as it was immense and wonderful. The same 
•pleasure in its own degree is felt by every man of science who, in any 
branch of physical enquiry, traces and debates any lesser law. And it is 
perfectly true that such laws are being debated everywhere. Forces 
which are in their essence and their source utterly mysterious, are 
always being found to operate under rules which have strict reference 
to measures of number, — to relations of space and time. The forces 
which determine chemical combination all work under rules as sharp and 
definite as the force of gravitation. So do the forces which operate in 
light, and heat, and sound. So do those which exert their energies in 
magnetism and electricity. AU the operations of nature — the smallest 
jind the greatest — are "performed under similar measures and restraints. 
JSot even a drop of water can be formed except under rules which deter- 
mine its weight, its volume, and its shape, with exact reference to the 
•density of the fluid, to the structure of the surface on which it maybe 
formed, and to the pressure of the surrounding atmosphere. Then that 
pressure is itself exercised under vigorous rules again. Not one of the 
.countless varieties of form which prevail in clouds, and which give to the 
face of heaven such infinite expression, not one of them but is] ruled by 
iaw,~^oven or braided, or torn, or scattered, or gathered up again and 
folded, — ^by forces which are free only " within the bounds of law.*' — The 
Jteign of JLaw, by the Duke of Argyll, pp. 71-75. 



CORRESPONDENCE. 



N.B.— We do not hold ourselves answerable for any opinions expressed 
by our correspondents. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



LUNAR NOMENCLATURE, 



"Sir, — The proposal of Mr. Birt to remove the name Wichmann from 
ithe crater Enclides A, of Beer and Miidler to the well-known crater 
Mosting A, is not, as far as I am concerned, practicable. For some con- 
siderable period this name has been standing in the descriptive letter- 
press, and the maps which are to accompany my forthcoming work upon 
the Moon ; and no change in these can be effected. 

Neither do I think that the proposed change would be advantageous. 
Mosting^ A, Murchison A, and Hipparchus C, are the three main points 
of the investigation of the real physicid libration of the moon that I 
have undertaken and already commenced, and I do not think that any 
advantage whatever would result by attaching to them any special name. 
From the relative position of each of these, I think tbev are not well 
£tted to receive names which should, in my opinion, be only attached to 
spots absolutely requiring them. 

Alterations in, and extensions of the present nomenclature of the moon 
must be effected with considerable care, for the mere indiscriminate naming 
of lunar formations, so far from being any gain to selenography, is a posi- 
tive disadvantage as rendering the present system unwieldy and unmanage- 
able. More especially care should be taken in the selection of names ; and 
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Tery much may be urged in favour of confining these solely to astrono- 
mersy practical and theoretical The cranmiing into a system of seleno- 
graphical nomenclature of a heterogeneous medley of astronomers, 
physicists, divines, statesmen, adventurers, &c., though it has to a certain 
extent received the sanction of the earlier selenographers, is much to be 
deprecated, for it can only end in rendering the whole system ridiculous. 
Those who have devoted their energies and lives to tne promotion of 
astronomy, and more especially to the subject of our satellite, are those 
whose names should be conmiemorated by being attached to various 
formations on the moon. Laplace, Madler, Schmidt, and Delaunay 
appear appropriately enough in tne present system of lunar nomenclature, 
can the same be said of Julius Csesar, John Smith, Cook, and Marco 
Polo? 

The system of nomenclature employed by Madler does not, however, 
admit of modification ; for use and authority has rendered it the standard 
system of nomenclature of the moon. No extensive alteration in this, 
therefore, is admissible, for such could only lead to confusion and be a 
constant source of puzzling and annoying errors. Though, therefore, 
the nomenclature employed by Madler might be improved in some 
respects by the omission of certain of his names, in practice this 
would be unjustifiable except in a few minor cases. No otner series of 
names, however, possesses this authority, and can claim the exemption 
from all amendment ; and if any alterations in later additions to the present 
lunar nomenclature appear to offer any gain of moment, it is not to be 
questioned that such may be effected without creating any material 
confusion whatever^ 

It cannot be too strongly urged tiiat only definite formations should 
receive names, or in otiier words, that distinct names should only be 
ffiven to walled plains, ring plains, craters, and great mountain ranges. 
Indefinite tracts of surface, more or less partially enclosed portions of 
hill-lands, mere depressions in the surface, and other equally indefinite 
objects are not suitable, and much would be gained if names attached to 
these were struck out of the system'of nomenclature. 

Attention has been repeatedly drawn to the supposed confusion that 
exists from the alterations made by Madler in the system of nomenclature 
employed by Schroter, and it has been urged that Schroter's names 
should be restored, and Madler 's removed. This is a subject which does 
not, however, seriously need debate, for the proposal is now quite 
indefensible. For can it be urged that any real confusion now exists 
that can be at all compared with what would arise were this proposal 
carried into effect Madler's map and Madler's works are now the 
authority on selenography, and Schroter's works are to all practical 
purposes efiaced. And even were this not so, would it be permis- 
sible to substitute Schroter *s nomenclature for Madler' s, except in one or 
two instances, for in almost every case will it appear on impartial exami- 
nation that the alteration introduced by Madler is a distinct g^in to 
selenography. 

Nor is it to be considered that reference to the numerous plates and 
elaborately detailed descriptions of Schroter is indispensable to seleno- 
graphers ; for so far from this being necessary, it is rarely that the slightest 
gain will result. The careful drawings of Schroter in few instances contain 
any amount of detail, and in perhaps no instance can be compared with 
the drawings or maps of either Xiohrmann or Madler for completeness. As a 
general work of rererence,the twogreat volumes of Schroter are practically 
of slight value to the selenographers of the present day, and it will be seldom 
indeed that Uie drawings and descriptions of these works will prove of 
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any use in aiding observers at the present time in their study of the 
moon's surface. 

There are, it is true, questions where Schroter's drawings are still of 
importance, namely, with reference to the great mountain ranges of the 
further lunar hemisphere, &c. ; these are, however, distinct from the 
drawing of the details of the generally visible surface of the moon. For 
general selenographical purposes, however, Schroter's two volumes of 
drawings and descriptions have been entirely superseded ; and this will 
be the opinion of all who examine his historically most interesting 
works, and compare them with the present needs of selenography. Too 
much cannot be said of the value and importance of Schroter's works in 
their day ; too much praise cannot be accorded to Schroter for his zealous 
and untiring labours in the cause of selenography ; but no alarm need 
be felt that too little use is now made of these labours, for such is 
scarcely possible. 

In the present condition of lunar nomenclature, the process of aug- 
menting the long catalogue of named formations can easily be carried on 
too rapidly to be useful. As it is, the five hundred odd names at present 
in existence are a considerable tax upon the memories of even the most 
assiduous selenographers, and if they are very materially and quickly 
increased, it VFill for most be impracticable to keep the swoUen list in 
memory. 

There is another reason why the inordinate increase in the lunar 
nomenclature is not an unmixed advantage. As long as the system 
perfected by Beer and Madler for the designation of the minor details of 
the lunar surface- is retained, the new special naming of any formation 
introduces much confusion in this subordinate classification. For unless 
endless confusion is to be introduced, all the detail near this newly 
named object must assume as a general or generic name that of the new 
addition to the lunar nomenclature. Therefore, objects that previously 
fell under the details of the region whose principal object is designated, 
say, A, B, C, and D, now come under the new generic name W. And the 
difficulty in deciding what names have been so altered, will -be found a 
difficulty of considerable moment in reference to the earlier selenographers. 

In considering, therefore, the fitness of an object to receive a special 
name of its own, it is in practice not onl^ necessary to examine whether 
any advantage would be gained in naming the particular formation, but 
whether it would be fitted in its new capacity to act as a centre of 
reference for the minor details surrounding it, and whether it could 
serve this purpose without any serious interruption of the previous 
system of classification. 

It in fact deserves serious attention whether any formation whatever 
on the moon should be named, unless considerable advantage either in 
purposes of reference, or in simplification ot classification should be 
gained by so doing. E. NEISON. 

S ORION IS— DA YLIGHT METEOR, 



• Sir, — I shaU feel much obliged by the correction of an error which has 
accidentally crept into your report, of a paper of mine which was read 
at the last meeting of the Astronimical Society. I am there represented 
as stating that the variable star S Orionis had decreased to such an extent 
that at the end of December I could hardly detect it. Such was by no 
means the case ; though greatly diminished, it is still very conspicuous 
with my 9.38-inch speculum. I haye seen it much smaller on former 
occasions, and could toUow if much further towards, or probably through, 
its minimum. 
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With respect to the curious meteor in daylight of Dec. 22nd, 1875, 
described by me in Nature, Jan. 6, Mr. Denning is quite correct in 
supposing that the time, which was given to me by my servants, was 
merely approximate. There can be no doubt of the accuracy of the 
other observers, or of the identity of the meteors. 

T. W. WEBB 

Hardwick Vicarage : 
Feb. 8. 1876. 

OBSERVING NIGHTS. 



Sir, — ^Perhaps the subjoined figures, showing the opportunities for 
observing presented to northern observers during the year 1875, will not 
surprise many of your readers. They may give a little comfort to some, 
who, on looking over their note-books for the year just passed, feel dis- 
posed to blame themselves for want of industry. 

Yours very truly, 

JOSEPH GLEDHILL,F.R.A.S. 

Bermerside Observatory, Halifax : 
Feb. 13th, 1876. 



OBSERVING NIQHTS IN 1875. 
Very Fine Good Fair Bad Clear all night. 



Jan. 











I 


I 


Feb. 











3 


2 


Mch. 








2 


3 


2 


April 


2 








4 


5 


May 





I 


4 


4 


4 


June 





2 


4 





5 


July 





2 


5 





5 


Aug. 





2 


3 


I 


5 


Sept. 





2 


3 





2 


Oct. 








I 


I 


I 


Nov. 











2 


2 


Dec. 











2 


I 


Total 


2 


9 


22 


21 


35 


1874 






45 


42 


44 






HALOS, 


Src, IN 1875. 





The following summary of the number of time halos (lunar and solar), 
lunar coronae, and the zodiacal light, were observed here in 1875, *^re here 
offered for the sake of comparison with the observations which may have 
been made in other parts of England. All were observed between 9 a.ra. 
and midnight. On such nights as the moon rose after midnight, the 
appearance of halos or coronae would rarely be noted. With regard to 
the zodiacal light, the observations refer to its appearance after sunset, no 
look-out being kept for morning exhibitions. 

Not a single aurora was seen here during the year, although on every 
clear evening and night the north-western sky was carefully examined 
at times up to at least midnight. Even a faint auroral flow could hardly 
have been overlooked. 
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Lmiar Objects. 



1875. 
January 
February 
March 
April 
May 
June • 
July 
August 
September 
October 
November 
December 



Cofonae. 
4 



Halos. 
6 
3 
3 
4 
2 
2 
4 

3 
2 
2 



Zodiacal light 
I 
I 
3 



7 ' ' 3' 

TRANSIT OF VENUS. 



Sir, — Owing I believe to an accident, I did not receive the proof of my 
remarks at the last meeting of the Astronomical Society in time for 
correction. As your reporter's account does not very correctly represent 
what I wished to say, I shall be obliged if you will insert the following 
amended paragraph : — 

As to the visibility of the planet outside the sun, I may state that 
at Rodriguez, the portion of the planet outside the sun's limb was 
distinctly seen by me with an ordinary 2-in. telescope, bearing a power 
of 30, about fifteen minutes before first internal contact of linibs. With 
reference to the relative sharpness of the planet and the model, I can only 
say that the photographs of the former fall decidedly below those of the 
latter and other terrestrial objects in respect of definition, showing 
plainly in many cases the \ rosence of an atmosphere about the planet." 

I am, sir, your obedient servant, 

C. E. BURTON. 



LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 
MARCH, 1876. 

By W. R. Biet,F.R.A.S., F.M.S. 



It is greatly to be desired that the possessors of larger telescopes 
would turn them upon the moon, not simply for gazing purposes, but to 
add to our knowledge of our satellite, although of late years many minute 
lunar objects have been described, several of them require confirmation ; 
and as in our last list we revised in some measure Zone II. of the 
the British Association map, it may probably assist in furthering the 
purposes for which the map was projected, if we notice some of the 
objects, principally craters, indicated in this map on a portion of Zone II. 
designated IV. A ^3 S, latitude (0° to 5°) W longitude (5° to 10°). The 
report to the British Association 1868, entitled " Mapping the Surface of 
the Moon,'' p. 14, contains a list of 15 craters, on these 26 square degrees 
varying in magnitude from b-i6 to 1*17, the diameter of Dionysius being 
regarded as i -oo. The magnitudes have all been determined by measure- 
ment either with the micrometer or on Rutherfurd's photogram, March 6, 
1865. There are two reasons why these 15 craters should be re-examined. 
First the magnitudes are given for an epoch of about 1 1 years preceding 
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the present. As all but one of these objects are smaller than Dionysius 
and five less than a fifth of that crater, it is possible that changes, may 
have taken place in some of them. Second. It would be very desirable to 
ascertain if they are all now in existence. Dr. Newmann, of Dresden, in 
his Progress of Astronomy during the last ten years, states that '* of our 
moon it is noticeable that accor(Sng to numerous observations, there is 
still volcanic activity in it"; and in connection with this statement, we 
may remark that these 15 craters were certainly in existence in 1865, 
and can actually be seen on the photogram of March 6, of that year, and 
this leads to the remark that one of the most efficient means of studying 
selenography is to carefully examine photograms; the appearance of 
objects at the epoch of any given photogram can for that epoch be most 
carefully determined at leisure, telescopic observation is evanescent, 
photographic permanent. 

The positions of the objects hereafter to be specified will be indicated 
by the square degree in which they occur, and the objects themselves by 
the number of the area IV. A /3 as they stand in the report, an asterisk 
signifies that the object is easy of observation. 

In the square degree 3° to 4° south latitude 9° to 10° west longitude 
are three objects, 83*, 84, and 85 ; the first 83 is described as ** a raised 
and nearly filled ring," its length is nearly lo", breadth 7".64 ; it is dis- 
tinct on Rutherfurd, but although an easy object, it may readily be over- 
looked in telescopic observation, and this may account for its absence in 
Lohrmann's and Beer and Madler's maps : 84 is described as an ellip- 
tical crater," length 6."25, breadth 3."! 7, magnitude 0-28, it adjoins 83 on 
the east ; 85 a craterlet north of 84, length 3"'54, breadth 3"'I7, magni- 
tude 0'20. These three objects forming the apex of a nearly isosceles 
triangle with the two northern of the three conspicuous craters west of 
Halley and Horrox IV. A 72, IV. A, /3 19, IV. A, /3 14, may be found by 
drawing a line W. by N. from Horrox nearly midway between IV. A j3 19 
and IV. A ^ 14. 

It is gratifying to find in the present paucity of physical observations of 
the moon that now and again drawings of special portions of the surface 
come to hand. I have to acknowledge receipts of one of Gassendi by 
Mr. David Simms, of Thurso, Canada ; it contains nine craterlets, four 
mountains including the central peaks, and one cleft. The best published 
account of Gassenm, by Mr. Neison, will be found in the Astronomical 
Register f Vol. XI. pp. 124-197 and 249, which we strongly recommend for 
carefiil study. 

THE MINOR PLANETS JUNO AND VESTA. 



The Minor Planet Juno (No. 3 of the series) will come into opposition 
on the 27th of the month. 

Bight Aseension. Declination, 
h. m. s. o / 1/ 

March i 12 54 39 ... S. i 29 50 
15 12 45 41 ... N. o 27 56 
27 12 36 26 ... N. 2 13 21 
The Minor Planet Vesta (No. 4 of the series) will come into opposition 
on the 28th. 



Bight Ascension, 
h. m. s. 



Declination. 



March i 




Of u 

N. 4 56 23 

N. 6 39 41 

N. 8 14 10 
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ASTEONOMICAL OCCURENCES FOR MARCH, 1876. 



DATE. 


Principal Occurrences. 


Jupiter's Satellites. 


Meridian 
Passage. 


Wed 


1 


h. m. 


Sidereal Time at Mean 
Noon,22h. 38m. 31-505. 


ih. m. s. 
2nd Sh. I. 13 34 
2nd Tr. I. 16 ' 
2nd Sh. E. 16 7 
and Tr. E. 18 32 


h. m. 
II 21*4 


Thur 


2 


21 47 
II 30 


^ Moon's First Quarter 
xiccir uppruacu ox y 

Tauri (5J) 
Sun's Meridian Passage 

12m. I4*74s< after Mean 

Noon 






II 17 s 


Fri 


3 


854 

10 2 
1446 


Occultation of B.A.C. 

1648 (6J) 
Keappearance of ditto 
Occultation of B.A.C. 

1746 (6i) 


Srd Sh. I. 


17 41 


II 13 s 


Sat 


4 


II 2 

II 29 
13 13 


Occultation of B.A.G. 

2097 (6J) 
Keappearance of ditto 
Near approach of 49 

AurigaB (5i) 






II 9*6 




o 


15 10 


Near approach of c 
Geminorum (6) 






If C'T 


Mon 


6 


M 43 
IS 19 


Occultation of y Cancri 
Keappearance of ditto 


ist Sh. I. 
1st Tr. I. 


16 27 

17 40 


II 17 


Tues 


7 






3rd Oc D. 
Ist Ec. D. 
3rd Oc. R. 
Ist Oc. B. 


12 54 

13 47 37 

14 27 
17 9 


10 57*8 


Wed 


8 






1st Sh. E. 
1st Tr. E. 
1st Sh.I . 


13 8 
lA 19 
16 9 


10 53-9 


Thur 


9 


18 12 


Full Moon 
Eolipse of the Moon 
visible at Greenwich 




IS 20 


10 49*9 


Fri 


10 






and Oc B. 


io'46x) 


Sat 
Sun 


11 








10 42*1 


12 










10 38-1 


Mon 


13 










10 34'3 


Tues 


14 




Sidereal Time at Mean 
Noon 23h. 29m. 4671S. 


3rd Ec. R. 
1st Ec D. 
3rd Oc D. 
3rd Oc R. 


1336 5 
15 41 4 
10 41 
18 12 


10 30-3 


Wed 


15 


12 


Cofijunction of Moon 
and Jupiter, 5** 55' N. 

Eluminated portion of 
disc of Venus =0730 

Dluminated portion of 
disc of Mar8=0'94i 


1st Sh. I. 
1st Tr. I. 
1st Sh. E. 
1st Tr. E. 


12 48 

13 57 

10 9 


Moon. 
4 97 
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DATE. 


Principal OccurrenceB. 


Jupiter's Satellites. 


Merldias 
Passage. 


Thur 


16 


h. m. 


Saturn's E,ing : 
Major axis=35'''o8 

IVTiTinr fLYia — t""if\ 


1st Oc. R 


h. m. s. 
13 27 


h. m. 

Moon. 


* n 


17 


15 12 

16 33 
23 


C Moon's Last Quarter 
Occultation of B.A.C. 

UIU7 v^4; 
Reappearance of ditto 
Conjunction of Saturn 

and Mercury 0° 24' S. 


AllU JliC. U, 

and Oc. R. 


13 2 52 
17 47 


5 50-5 


Sat 
Sun 


18 




kjixxx ixioriuiHii X 8iSSug6 

8m. 2-948. after Mean 
Noon 






642-3 


19 


18 2 


Near approach of u> 
Sagittarii ( O 


and Tr. E. 


12 47 


7 33-6 


Mon 


20 










823-5 


Tues 


21 






9rCL JiiC. L). 

3rd Ec. R. 
1st Ec. D. 


15 53 56 
17 34 IS 
17 34 32 


9 li'S 


Wed 


22 


17 W 
20 


OcClllte.f iOTI 'PPO.'n'noo »• 

ance of 50 Aquarii (6) 
Conjunction of Moon 
and Saturn i** 5' N. 


1st Sh. I. 
IstTr. I. 
1st Sl^. E. 


14 41 

15 46 

16 54 


9 57*7 


Thur 


23 


9 


Conjunction of Moon 
and Mercury 0° 27' S. 


1st Ec. D. 
Ist Oc. R. 


X2 2 56 
15 16 


10 42*6 ■ 


Fri 


24 






IstTr. E. 
and Ec. D. 


12 25 

15 30 12 

II 28 

12^1 

13 II 
15 13 


II 27*1 


Sat 


1 

25 


• New Moon 
Eclipse of the Sun, in- 
visible at Greenwich 


3rd Tr. E. 


12 12*3 


Sun 


26 






and Tr. I. 
and Sh. E. 
and Tr. E. 


T< Ami 111 a 
XVCj^Ui US 

AVQ 


Mon 


27 










9 39*1 


Tues 


28 


7 3 

7 54 
15 

16 


Occultation of 47 Arietis 

Reappearance of ditto 
Conjunction of Moon and 

Venus 2° 34' S. 
Conjunction of Moon and 

Mlars 3° 43' S. 






9 35*2 


Wed 


29 


Conjunction of Mars 
and Mercury 9' N. 


1st Sh. I. 
1st Tr. I. 


16 35 

17 34 

13 56 27 
17 5 

11 3 

12 I 

13 15 

14 12 


9 31*2 


Thur 


30 






1st Ec. D. 
1st Oc. R. 


927*3 


Fri 


31 






1st Sh. I. 
Ist Tr. I. 
1st Sh. E. 
1st Tr. E. 


9 23-4 


APK 

Sat 


IL 
1 


7 33 
7 59 


Occultation of 47 Gemi- 

norum (6) 
Keappearance of ditto 


3rd Sh. E. 
1st Oc. R. 
3rd Tr. I. 
3rd Tr. E. 


H 27 
II 32 

13 35 
15 2 


9 19*4 



Digitized by 



70 



THE PLANETS FOR MARCH, 
At Tbansit over the Meridian of Greenwich. 



Planets. 



Date. 



Bt. Ascension. 



Declination. 



Diameter. 



Meridian 
Passage. 



Mereary... 



VonuB ... 



Jupiter ... 



Uranus ... 



1st 
9th 
17th 
25th 
1st 
9th 
17th 
25th 

I St 

9th 
17th 
25th 

I St 

17th 



18 18 



h. m. s. 
21 14 49 
21 41 
22 

1 24 
9 15 

44 20 
19 51 
55 58 
58 53 
o 5 
o 29 

2 3 
18 42 
16 31 



23 
I 
I 
2 
2 

\i 

16 
16 

9 
9 



S.15 10 

S. 14 37 
S. 12 25 
S. 8 45* 
N. 7 21 
N.ii 19 
N.15 o 
N.18 I9i 
S. 19 30 

S. 19 32 r 
S.I9 32, r 
S. 19 3<> 
N.16 27k 

N.16 37 



8''-2 

l4''-o 
i4''-6 

36''-2 
36^8 
37\8 
38." 6 
4-2 
4'^-2 



h. m. 
22 32*6 
22 27*5 
22 33-0 
22 44-5 
2 30-3 
2 33 9 
2 37-8 
2 42-4 
17 17-5 
16 47*3 
16 16*2 

15 44*3 
10 38 4 

9 33*3 



Merouiy may be observed for an hour before the sun at the beginning 
of the month, the interval decreasing. 

Venus is a conspicuous object for three hours and a half after the sun 
on the 1st, the interval increasing to four hours and a quarter by the last 
day. 

Jupiter rises on the ist one hour after midnight, and on the last day 
one hour before midnight 

PLANET DISCOVERED BY M. PAUL HENRY. 

From Astronomische Nackrichten^ No. 2^75. 
Bulletin International, No. 27. 
1876, 26 January, 9h. M. T. R. A. 3h. i6m. 40s. D. +11® 3c/. 
Diurnal motion +28s. +6^ Mag. 12*5. 

PARTIAL ECLIPSE OF THE MOON. 



Visible at Greenwich, March 9, 1876. 6. M. T. 



h. 
15 
17 
18 

19 



First contact with the penumbra, March 9 
First contact with the shadow ... 
Middle of the eclipse ... 
Last contact with the shadow ... 
Last contact with the penumbra 

Magnitude of the eclipse, 0*295 
The first shadow will take place at 170° from the northernmost point 
of the moon's limb towards the east 

The last contact at 118° towards the west In each case for direct 
vision. 



m. 
56-8 

21*2 
21*2 
21*2 

45-6 



Errata in February number. — ^P. 36, line 22 from top, for abroad read 
mread abroad. Line 4 from bottom, for south read seoom. Page 37, line 3 
from bottom, for every day read every way. Page 38, line 21 from bottom, 
for suggested read evppwted. 



Digitized by 



EPHEMERIS FOR PHYSICAL OBSERVATIONS OF 
J U PITER , 



Green- 
wich. 
Midnight. 



March i 




124*1 


2 


2747 


O 




4 


2I6-0 


— 
5 


6-6 


6 


1573 


7 


307-9 


8 


98-6 


9 


249-2 


lO 


o9 y 


II 

— 


1906 


12 


341-2 


13 


131-9 


14 


282-5 


IS 


732 


i6 


2239 


17 


14-6 


i8 


165-2 


19 


3159 


20 


1066 


21 


2573 


22 


48-0 


23 


198-6 


24 


349*3 


25 


140*0 


26 


290-7 


27 


32-2 


28 


2321 


29 


22-8 


30 


173*5 


31 


324-2 


April I 


"4 9 



Longitude 

of 2^'8 

central merid. 



8706 

•7 
•6 
•6 

7 
•6 

7 
•6 

7 
7 
•6 



•1 

7 
7 

:| 

7 

7 
7 

■I 

7 
7 

7 
7 
7 
7 
7 

„ 7 
870-7 



Angle of Annual 
position of parallax, 
l^'s axis. 



11-76 
11-74 
II 72 
11-70 

11-68 
11-67 
11-66 
1 1 65 
11-64 
11*63 
11-62 

11 -61 
11-61 
11-61 
11-61 
11-60 
ii-6o 
11-60 

11-60 
11-60 
1 1 -61 
ii-6i 
11-62 
11-63 
11-64 

11*65 
11-66 
11-67 
11-68 
11-70 
11-72 
n-74 



10-41 
10-38 
10-35 
10-31 

—10-27 
10-23 
10-19 
10-14 
10-09 
10.03 
9*97 

—9*91 
9*85 

9*79 
9*72 
9*65 
9*57 
9*49 

—9-41 
9*32 
9-23 
914 
904 

884 

!^ 
—8-63 

8-52 

8-41 

8-29 

817" 



Latitude of 
earth | sun 
above 2^*8 equator. 

—316 —3-05 



— 3-i8 —3-05 



— 3'i9 —304 



—3-20 —3-04 



—3*21 —3-04 



8oc 



EPHEMERIS OF THE 



—3-22 —3-04 

A. M. 

SATELLITES OF URANUS. 



Ariel. 



1876. 


pos. 


dist. 


I2h. Gr. 





It 


March i 


"3 


7 


2 




12 


3 


184 


15 


4 


23 


14 


* S 


235 


9 


6 


124 


8 


7 


346 


12 



Umbriel. 
pos. dist 



206 
156 
30 
341 

215 
166 

4' 



18 
15 
17 

16 

16 
17 
15 



Titania. 


Oberon. 


pos. dist 


pos. 


dist 





• w 


311 19 


305 


24 


234 21 


252 


24 


200 32 


218 


34 


180 33 


200 


43 


150 23 


187 


46 


78 17 


173 


41 


29 29 


152 


31 
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General Notices. 



8 


187 


15 


350 


18 


7 


34 


112 


23 


9 


26 




227 


14 


343 


27 


61 


26 


lO 


^44 


g 


'74 


TO 


288 


17 

*7 


J-* 


37 






55 


T 1 


221 


^4 


16 


AC 

45 


12 




1 1 




20 


104. 




J 


AC 

45 


11 
*i 


TOO 






12 


*/ J 






10 


1A 

*4 




12 


181 


20 


I 


10 


0^ 


28 


15 


254 


8 


74 


II 




20 


277 


22 


i6 


142 


9 


4 


21 


22 


32 


231 


29 


1*7 

\l 






266 


10 


I 




207 


10 








187 


21 








AC 

45 






12 


00 


10 




17 


180 


AA 

44 


20 


26c 


7 


10 


21 


211 


28 


161 


16 


21 


*4y 


10 


292 




188 


34 




26 


22 


357 


14 


193 




164 


28 




23 


23 


196 


15 


124 


1 1 


113 


*7 


44 


32 


24 


40 


II 


16 


20 


44 


24 


23 


41 


25 


277 


7 


314 


12 


15 


33 


9 


46 


26 


155 


II 


199 


20 


354 


31 


355 


42 


27 





14 


143 


13 


317 


20 


337 


33 


28 


199 


14 


23 


19 


242 


19 


301 


24 


29 


46 


10 


330 


14 


203 


31 


250 


24 


30 


289 


7 


207 


18 


182 


33 


217 


34 


31 


160 


II 


156 


16 




24 


198 


43 


April I 


3 


15 


31 


17 




17 


186 


45 










A. MARTH. 



ASTEOVOmOAL 

To June, 1874. 

Loder. E. G. 

To Dec, 1875. 

Bonomi, Dr. J. 
Green, G. N. 
Huggins, Dr. W. 
Linwood, Rev. W. 
Slater, Jas. 



BEGI8TER— SubfloriptionB 

To Feb., 1876. 

Adams, S. 
Longmaid, W. H. 

To March, 1876 

Baron, Bev. J. 
Dix. F. 
ElUott, B.. 

To June 1876. 

Gooch, Miss 
Squire, H. 



reoeiyed by the Editor. 

To D33., 1876. 

Andrews, W. 
Baxendell, J. 
Bayley, T. 8. 
Lamb, Dr. 
Loddiges, G. 
Metford, W. E. 
Normand, A . 
Parnell, J. 
Perry, Rev. S. T. 
Warriner, H. 
Webb, Rev. S. W. 
Williams, G. 



TO CORRESPONDENTS. 



When subscriptions sent by post are not acknowledged in the next 
number, the Editor will be much obliged if subscribers will at once inform 
him of the fact. 

The Editor will be obliged if those gentlemen who have not paid their 
subscriptions will kindly send them by Cheque, Po3tM)ffice Order, or 
penny postage stamps, but the Editor will not be liable for loss in trans- 
mission. 

Post Office Orders for the Editor are to be made payable to John 
C. Jackson, at Lower Clapton, London, E. 

The Astronomical Refirister is intended to appear at the commencement of 
each month: the Subscription (including Postage to all parts of Great Britain 
and Ireland) is fixed at Three Shillixifirs per Quarter, payable in advance^ by 
postage stamps or otherwise. 

Tlie pages of the Astronomical Register are open to all suitable communications, 
Letters, Articles for insertion, Au., must be seut to the Rev. J. 0. Ja.cksoh, 
Clarence Road^ Ctaptou, E., not later than the i5th of the Month. 
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HORROCKS' MEMORIAL. 



We have been asked to publish a complete list of the sub- 
scriptions which have been received for the Horrocks' Memorial 
Fund. A preliminary list was published in our December 
number for 1S74, but since then several additional subscriptions 
have come in, bringing up the total of the money received to 
£89 1 6s. od. Of this sum £25 have been paid as a fee to the 
Dean and Chapter of Westminster. The customary fee for per- 
mitting a tablet to be erected within the walls of the Abbey is, 
we are informed, £200. A further sum of One Guinea has 
been paid by the direction of the Dean and Chapter to their 
Surveyor, and £25 to the Stone-mason for the block of marble 
and cutting the scroll and inscription. 

The residue of £38 15s. od. has been paid to the order of the 
Council of the Eoyal Astronomical Society, who have directed 
their Treasurer to invest a further sum of £55 15s. od. from 
their own funds, making together with the residue of the 
Horrocks' Fund a sufficient sum to purchase £100 Consols, 
which is to be set apart under the name of " The Horrocks* 
Library Fund," and the interest is to be devoted to the purchase 
of books to be deposited in the Library of their Society. 

The only other fund already in existence in connection with 
the Library of the Eoyal Astronomical Society is the " Turner 
Fund," which consists of a sum of £450 Consols, and yields an 
income of £13 los. od. annually. With this in the course of 
years many valuable books have been purchased ; but the sum is 
not sufficient to meet the requirements of an astronomical 
reference library, and the new Horrocks' Fund, although small, 
will be a welcome addition to it. 

The Chapter of Westminster having formally given its consent 
to the admission of a monunaent to Horrocks within the Abbey, 
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Dean Stanley set himself to select a snitable place for its erection, 
but was unable to find a nicbe more snitable than the one which 
it at present occupies beneath the sarcophagus or urn of Conduitt's 
monument. 

The space was too small to admit of a lengthy inscription, 
and there were several important discoveries of Horrocks which 
it seemed necessary to mention. It was resolved, therefore, to 
eke out the space by making use of a block of marble with a 
curved surface, and by cutting the inscription in small letters. 
In deference to a wish expressed by a majority of the subscribers 
it was decided that the inscription should be in English. The 
Dean referred its composition to Professor Henry Smith and 
Mr Eanyard, who, with the advice and counsel of many of the 
subscribers, and after many alterations and emendations, finally 
submitted the following, which was approved of by the Dean : 

Jn Mtmoxi of 
JEBEMIAH HOBBOGES, 
Curate of Hoole, in Lancashire, 
Who died on the 3rd of January, 1 641, in or near his 22Dd year, 
Having in so short a life 
Detected the long inequality in the mean motion of Jupiter and Saturn ; 
Discovered the orbit of the moon to be an ellipse ; 

Determined the motion of the lunar apse ; 
Suggested the physical cause of its revolution ; 
And predicted from his own observations the Transit of Venus, 
Which was seen by himself and his friend William Cbabtrsb, 
On Sunday, the 24th November (O.S.), 1639. 
This Tablet, facing the monument of Newton, 
Was raised after the lapse of more than two centuries, December 9, 1874. 

The inscription having been cut a little lower upon the stone 
than was intended, it was suggested by the Dean that Horrocks' 
often quoted words, Ad majora avocatus, qusB utique ob heec 
parerga negligi non decuit,'' should be cut in smaller letters 
above the rest of the inscription. The sentence, being in Latin, 
and in distinct tjrpe from the body of the inscription, is not 
likely to be confounded with it. It has the merit of being 
somewhat enigmatical, and its explanation, or most probable 
explanation, presents at a glance the circumstances of Horrocks' 
life. It is also in his own Latin, and whatever be its meaning, 
it bears the impress of his character. 

The inscription is cat in a block of very white marble, which 
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stands in tlie space beneatH the lion's feet which support the 
sarcophagus of GonduitVs monument. It is longer, at the bottom 
than above, and is ornamented at either end with acanthus leaf 
foliage, which passes imder the lion's feet of the older monument. 
The white marble at present stands out in rather conspicuous 
relief against the time-stained stone of Gondustt's monument, 
which is opposite to that of Newton, whose niece, or rather, half- 
niece, Oonduitt married. No doubt it was to some extent owing 
to this relationship with the great Sir Isaac, rather than to his 
own merits or to his official position at the Mint, that Oonduitt 
obtained his place within our national Gampo Santo, and the 
place of the Horrocks' tablet must- rather be considered as 
opposite to the monument of Newton than tts appendant to the 
monument of Oonduitt. 

Mrs. Oonduitt was a daughter of Mr. Bobert Barton, of Brig- 
stock, in Northamptonshire, and Hannah Smith, Newton's half 
sister. On the death of her parents she was adopted by Newton, 
and for many years lived in his house. The sneer of Voltaire in 
ascribing Newton's promotion at the Mint to the beauty of this 
niece scarcely deserves our notice, except for the purpose of 
repelling the insinuation. Voltaire says in his Diet. Phil, tom 
IV., p. 61 : — J'avais cru» dans ma jeunesse que Newton avait 
fait sa fortune par son extreme m^rite. Je m'etais imaging que la 
cour, et la ville de Londres Tavait nomm^ par acclamation grand 
maitre des monnaies du royaume. Point du tout. Isaac Newton 
avait une ni^e assez aimable, nomme Madame Oonduitt, eUe plut 
beaucoup au grand Tr^sorier Halifax. Le calcul infinitesimal et 
le gravitation ne lui auraient servi de rien sans une joHe ni^ce." 

Miss Barton was only sixteen in 1695, when Newton received 
his appointment at the Mint, and Lord Halifax could not then 
have seen her. That she afterwards grew to be a very fascinating 
woman and that she obtained great influence over the Lord 
Treasurer there can be no doubt. By a codicil to his will made 
in 1706 he bequeathed to her all the jewels he should have at 
the time of his death, and £3,000 "as a small token of the great 
love and affection he had long had for her." It must be remem- 
bereid that the words love and affection " were used more freely 
and did not convey quite the same meaning 150 years ago which 
they would now. Swift, for example, in writing to Stella says : 
'* that he loves Mrs. Barton better than anyone here." 

Swift, it is needless to say, was a great scandal-monger, 
especially when writing intimately to Stella; and if there had 
been the least suspicion of any impropriety of conduct between 
Miss Barton and Lord Halifax, Stella would undoubtedly have 
been told of it. But there is not the smallest insinuation of 
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anything of the kind. Swift frequently describes himself as 
having been at Miss Barton's " lodgings," by which term he no 
doubt referred to Sir Isaac's house in Martin Street, Leicester 
Square, where we may picture to ourselves the pleasing niece of 
Newton doing the honours of her uncle's table. There must 
have been something very bewitching about this companion of 
the great philosopher ; she seems to have possessed good sense as 
well as beauty. One contemporary writes of her that she 
impressed all by her ^' excellent conversation." M. Montmart, a • 
distinguished mathematician, says that he had heard of her wit 
and ^auty before he visited England. In writing to Brook 
Taylor after he had seen her he expresses himself in terms com- 
pared with which those of Halifax read as if written with studied 
coldness. Montmart's letter is really a remarkable production, 
and shows that Miss Barton can have been no ordinary woman. 
The letter is given by Sir David Brewster in Appendix XIX. to 
his life of Newton. While on the one hand it must be borne in 
mind that Montmart was a Frenchman, on the other it will be 
remembered that he was a philosopher and an elderly married 
man, and that the mathematician to whom he was writing was 
rather seriously inclined. Brook Taylor came of a Puritan 
family, and about this time (171 6) must have been engaged in 
writing his essays on Jewish sacrifices, and on the lawfulness of 
eating blood. He had been in Paris at the beginning of the 
year, and it would seem that Montmaii had sent some wine by 
him to Newton. Miss Barton had also made use of Brook 
Taylor to convey her compliments to Montmart; the latter 
writes : Ce seroit dommage que ce bon vin fut bu par des 
commis de vos douanes: ^tant destine pour des bouches phi- 
losophiques, et la belle bouche de Mademoiselle Barton. Je suis 
infiniment sensible k Thonneur qu'elle (Mdlle. Barton) me fait de 
se souvenir de moy. J*ai conserve Vid4e du monde la plus 
magnifique de son esprit, et de sa beauts. Je Taimois avant 
d'avoir Thonneur de la voir, comme niece de Mr. Newton, 
.prevenu aussi de ce que j'avois entendu dire de ses charmes 
m^me en France. Je Tai ador^ depuis sur le temoignage de 
mes yeux, qui m'ont fait voir en elle, outre beaucoup de 
beaute, Pair le plus spirituel et le plus fin. Je crois qu*il n'y a 
plus de danger que vous luy fassiez ma declaration. Si j'avois 
le bonheur d'estre aupr^ d'elle; je serais aussit6t et aussi 
embarasse que je le fus la premidre fois. Le respect et la 
crainte de luy deplaire m'obligeroit de me taire et a luy cacher 
mes sentimens : Mais It 100 lieues loin et separe par la mer je 
crois qu*un amant pent parler sans ^tre t^m^raire, et une dame 
d'esprit souffrir des declarations sans qu'elle puisse se reprocher 
d'avoir trop d'indulgence.'* 
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Thus loved and admired by philosophers, wits, and politicians, 
Miss Barton remained in Newton's house till the i^th August, 
1 71 7, when she married John Conduitt, Esq., M.P. for Cranbury, 
in Hampshire ; a man much esteemed by Sir Isaac. The result 
of this marriage was an only daughter^ Catherine Conduitt, who 
married in 1740 the Honourable John Wallop, afterwards 
Viscount Lymington, and died ten years after her marriage, 
leaving one daughter and four sons, from the eldest of whom the 
Portsmouth family are descended. 

A correspondent writing to the Times from Oxford, soon after 
the erection of the Tablet, asked whether the lineal representa- 
tives of Mr. and Mrs. Conduitt had been consulted before the 
place for the Horrocks' Tablet was fixed upon? We do not 
know who the Dean and Chapter of Westminster may have felt 
it necessary to consult before making their decision ; but of this 
we feel certain, that, could Miss Barton have been taken into 
council, she would have been the first to offer the hospitality of 
a niche upon her husband's monument to Horrocks, whose name 
has been too long forgotten by his countrymen. 

List of Subscriptions to the Hoirocks* Memorial Fund. 

Adams, Prof. J. Couch, Late President of the Royal Astro- 
nomical Society 
Airy, Sir G. Biddell, Astronomer-Boyal 
Arundell, The Hon Mrs. Henry... 

B., J 

Barrow, F., Esq., 
Brickel, The Rev. Robert 
Bums, George, Esq. 
Bums, John, Esq. 
Candy, Prof. F. J. 

Canterbury, The Most Rev. the Archbishop of 
Carlisle, The Rt. Rev.' the Bishop of 

Christie, W. H. M., Esq. 

Close, The Rev. M. H 

Cottham, Samuel, Esq. ... 
Coutts, The Baroness Burdett ... 
Crosfield, William, Esq. 
Dean, Mrs. 

De la Rue, Warren, Esq. 
Derby, The Rt. Hon. the Karl of 
Devonshire, The Duke of 
Dunkin, Edwin, Esq. ... 
Esdaile, J. Kennedy, Esq. 
Exeter, The Rt. Rev. the Bishop of 
ftanington. Miss 

Farrep, W, J., Eaq.fHigh Bailiff of Westminster^ per Baroness 

Bardett Coutts 
Fryer, Charles, Esq. 
Galton, Francis, Esq. ... 
Gladstone, Prof. J. JrL ... 
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Continued 

Grant, Prof: Robert ... 
Gwilt, Mrs. Jackson 
Harrison, William, Esq. 
Harrowby, The Rt Hon. the Earl of 
Hermon, Edward, Esq., M. P. 
Herachel, Capt John ... 
Hooke, Mrs. ... 
Hoole, The Parish of ... 

Houghton, Lord ••• 
Huggins, William, Esq., President of the Uoycd Astronomical 

Societif 
Johnson, j., Esq. 
Jevons, Prof. W. S. 
Knott, George, Esq. 
Lassell, William, Esq. ... 
Lindsay, Lord, M.P. 
Locky er, J. Norman, Esq. 
Manchester, The Rt. Rev. the Bishop of ... 
Matheson, John, Esq. ... 
Mott, Albert, Esq. 
Nursing Rao, A. v., Esq. 
Orme, Mrs. Charles 
Patmore, Mrs. G. M. 
Picton, J. A., Esq. 
Pollard, William. Esq. ... 
Proctor, R. A., Esq. ... 

R, C. E 

Ranyard, A. C, Esq. ... 
Ranyard, S., Esq. 
Rogerson, George B., Esq. 
Rosse, The Earl of 
Rowley, Mrs. ... 
Shuttleworth, Sir James Kay 
Sidebotham, J. K., Esq. 

Smith, Prof. H. J. S 

Styles, Frederick, Esq. ... 
Thomson, Sir William ... 
Wilson, Thomas, Esq. ... 
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£89 16 o 



Examined 21st December, 1875) 

J. C. Adams, R. Grant, 

R. Bbickel. Georoiana Patmore, 

A. CowpEB Rantard. 



Fee to the Dean and Chapter of Westminster 
Fee to the Surveyor of the Dean and Chapter of West- 
minster ... 

Paid to Messrs. Poole & Sons, Stone Masons 



Balance paid to the order of the Council of the Royal 
Astronomical Socie'y 



£25 o o 
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£51 I o 
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ROYAL ASTRONOMICAL SOCIETY. 

Session 1876 — 77. 
First Meeting of the New Session, March loth, 1876. 
William Hoggins, Esq., D.O.L., LL.D., F.R.8., President, 
in the Chair. 
Secretaries — Mr. Dunkin and Mr. Ranyard. 
The minutes of the January Meeting were read and confirmed. 
The following candidates for the fellowship of the Society wore 
balloted for and duly elected : 

William James Allsup, Esq , 5, Eastcombe Villas, Black- 
heath. 

John William Durrad, Esq., 12, Lincoln Street, Leicester. 
The Bev. Joseph Ferguson, 108, Lupin Street, Birming- 
ham. 

Sixty-six presents of the ordinary class were announced — in 
addition to these a very valuable gift has been made to the 
Society of some two hundred volumes, which have been selected 
from the library of the late Mr. Sheepshanks, who was for many 
years one of the secretaries, and was otherwise intimately con- 
nected with this Society. Mr. Banyard read a list of some of 
the most valuable of the books. Amongst them were the Opera 
Posthuina of Horrocks, Smyth's Celestial Cycle, The B. A. Cata- 
logue, Hevelius*s AnniLS Climactericus, and Frodromus Astronomice, 
and nearly a complete set of the Astronomische Nachrichten, up 
to Vol. XLI. Lord Lindsay has also presented to the Society 
the Sun Spot MSS., and observations of the late Mr. Carrington, 
They were recently sold by public auction, and twelve guineas 
was bid for them on the part of the Society, but they were 
knocked down to a bookseller, from whom Lord Lindsay has 
since purchased them for the purpose of presenting them to the 
Society. The MSS. consist of three folio volumes of drawings 
of sun spots, made on a scale of twelve inches to the 
sun's disc. In all cases the whole of the sun's disc has been 
drawn and the position of the north point and the sun*s axis has 
been laid down. There are also three large quajiio volumes of 
observations of the positions of spots, which were made by 
observing the intervals of time between the transits of the spots 
and transits of the sun's limb across wires in a fixed telescope. 
There are seven large quarto volumes containing the reductions 
of these observations, and also a folio volume filled with drawings 
of groups of spots as seen on successive days, and placed one 
below the other on the page, so as to show at a glance the 
history of the group and its drift in heliocentric latitude and 
longitude* 
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The Society's library was already rich in MSS. of snn spot 
observations, but these will form a very important addition to 
the collection, as they contain the data from which the most 
accurate determinations of the position of the sun's axis, and 
the drift of the photosphere in the various heliocentric latitudes 
have been determined. 

The President : I am sure it will be pleasant to everybody to 
hear that at the Council to-day a special vote of thanks was 
passed to the representative of the late Miss Sheepshanks, which 
will be conveyed to him in the name of the Society, for his very 
valuable addition to our library. A vote of thanks was also 
passed to Lord Lindsay for the very valuable contribution he has 
made to the manuscripts which we already have. We already 
possess manuscripts of considerable value, but I would take this 
opportunity of suggesting that it would be well if Fellows of the 
Society who possess manuscripts connected with valuable astro- 
nomical work would all deposit them in the archives of our 
Society. I have to ask you to give your thanks to the other 
donors of the presents of books. (Hear, hear.) 

The Rev. E. Ledger, the new Gresham Professor of Astro- 
nomy, was then formally admitted a Fellow of the Society. 

The President : I may mention that I have received a com- 
munication from South Kensington with reference to the 
approaching Loan Collection of Scientific Instruments, asking me 
to bring the subject before this meeting, and to invite the 
Fellows of the Society to lend any instruments of special interest 
which they may have in their possession. I place upon the 
table some papers which have been sent from South Kensington. 
These papers state more particularly the special points of interest 
which they seek in the instruments to be shown. I have also 
some forms to be filled up by any who may be willing to lend 
instruments to the exhibition. 

Mr. Dunkin: I am requested by the Treasurer to read the 
following names of gentlemen who are in arrear with their 
subscriptions, and whose names it is proposed to suspend 
previous to expulsion. [A list of eight defaulters was then read.] 

The President : Is it the wish of the Society that these names 
be suspended in accordance with the bye-laws ? 

Mr. Dunkin : Of course, each of these gentlemen will be 
written to after their names are suspended. They have already 
been written to once, but they will be written to again. Last 
year we suspended the names of twelve gentlemen, and before 
the time for expulsion came nine of them had paid their 
subscriptions. 

Mr. Dunkin then read a paper by Mr. Pogson On occtdtaliom 
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oj the Pleiades observed at Madras. The times were given of 
the disappearances of a great many of the small stars. An error 
of ten seconds as to one of the times was referred to. Mi\ 
Donkin said that the most interesting part of the communication 
seemed to be that half the observations were made by his 
daughter, Miss Pogson, who appears to be the chief assistant at 
the Madras Observatory. 

Mr. Pogson had noted that he had seen six stars with the 
naked eye, but Mr. Donkin said that persons in England had 
seen much more than six. 

Sir G. B, Airy : Either twelve or fourteen, I do not exactly 
remember. Before you proceed, I would ask whether the error 
referred to of ten seconds has been established by the discordance 
of two observers, or by any other method ? 

Mr. Dunkin: Simply by the discordance between two 
observers. 

Mr. Jackson said : Mr. Carrington told me the last time he was 
in this room that he had seen fourteen stars in the Pleiades with 
his naked eye. 

Mr. Dunkin : The error of ten seconds was most likely an error 
in the counting of the clock. 

Mr. Dunkin read a paper by Professor Zenger On a Stereo- 
rtuci'ometer^ an apparatus to be fitted to a refracting or reflecting 
telescope, and to be used for measuring small angles in the field 
of view, as, for example, for measuring solar protuberances or 
solar spots. It was also intended to be used as a day eye-piece 
to give the position of any terrestrial object by directing the 
telescope to two different points. It appeared to be an instru- 
ment devised for measuring by noting the position of the object 
with respect to a series of squares. 

Mr. Bidder : How are the squares constructed ? 

Mr. Dunkin read the explanation in the paper. 

The President: The principle, then, consists in seeing the 
image of the object with one eye and the micrometer with the 
other. 

Mr. Bidder: It is applying a principle that has been long 
used in microscopy of looking at the scale with one eye and 
through the microscope with the other, and uniting the two 
images, or superposing them, and then measuring the image by 
reference to the graduations of the scale. 

Mr. Dunkin said he had a paper by the Astronomer-Boyal On, 
the Observations of the November Meteors, made at Greenwich. 
The Astronomer-Eoyal considered it important that these ob- 
servations should be published at once in the Monthly Notices 
without waiting for the issue of the Greenwich volume. 
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Mr. Dunkin then read another paper by the Astronomer-Boy al 
On Micrometer Measures of Saturn s Satellites, made in 1875 ; 
an important series of observations had been made at Greenwich 
with the great eqaatorial. The Astronomer-Eoyal was also anxious 
that these observations should appear in the Monthly Notices. 

Sir G. B. Airy : With regard to these papers, T am anxious 
that such observations as those of the November meteors should 
appear early, because I think the important connection established 
by Schiaparelli between the paths of some meteors and comets 
makes it desirable to work on that subject as closely as possible. 
With regard to the other — ^the measure of the positions and 
distances of the satellites of Saturn — I will only make this remark 
— there is nothing in the observations that deserves to be com- 
mended, but what led to the observations deserves to be noticed, 
viz. : the ephemeris of Mr. MaHh. I cannot too much impress 
on the Society the importance, when anything is expected to 
occur, of furnishing the best prediction that can be made, and it 
will then be sure to be observed, and observed pretty "well. 

Mr. Dunkin : I suppose that without the ephemeris of Mr. 
Marth we should not have made a single observation of this kind 
at the observatory. 

Dr. Eoyston-Pigott read a paper entitled A Note on a Starlit 
Transit Eye-piece, He explained that the eye-piece was star- 
illuminated, and consisted of transparent lines drawn on a thin 
film of silver of a fine blue tint, which was deposited by Martin *s 
process. This film permitted the star to be seen partly through 
the film and mors brightly when flashing across the vertical 
parallel transparent lines. The breadth of the lines could be so 
regulated that more or less of the spurious disc of the star could 
be shown in transit. The lines could be ruled with great exact- 
ness to within a T7)x^u-(f of an inch, which corresponded to the -^^^ 
part of a second in time, with an instrument such as he had been 
using. In the centre, below the film, was an indicator visible by 
starlight ; and the film was femoved at the sides so as to permit 
of the approach of the star to the transparent lines being seen. 
The film can be deposited to any degree of opacity, and can be 
renewed at a small cost. The silver film appears to answer very 
much better than any other film he had hitherto tried. Messrs. 
Horne & Thornthwaite have beautifully carried out his design, 
and have placed an instrument at the disposal of the observa- 
tories of Greenwich, Oxford, and Cambridge, and also at the 
disposal of Lord Lindsay and Dr. Huggins. 

The President : There is one point I would ask, — ^whether the 
film is Sufficiently thin for the star to be seen so that the 
observer is prepared for its transit ? 
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Dr. Pigott: I think you will see that that is in a great 
measure provided for. The star is perfectly bright till it comes 
on the Mm ; then it becomes rather dull. You disregard this 
because there is no flash, but the moment it comes to each line 
there is an instantaneous flash which occurs with the utmost 
regularity. There is no great advantage in having many lines, 
except so far as regards personal equation. But there is one 
point worthy of notice. If these lines had been ploughed upon 
glass with a convex groove you would not have a perfect image 
of the star ; but here the surface being flat you do not see the 
diffraction lines or spurious rings. It may be interesting to 
know that I have seen with it stars of the sixth magnitude with 
my equatorial and with the ordinary transit instrument. The 
thickness of the film and the distances of the lines must of 
course be proportioned to the power of the instrument, 

Mr. Dunkin : What stars of the smaller magnitudes can you 
observe ? 

Dr. Pigott : It depends on the size of the telescope and the 
thinness of the film. Mine is a 5;|- inch achromatic. 

Mr. Dunkin : In ordinary transit observations we do not care to 
stop out the light, we like to see the star come in and pass across 
the field. I do not see the advantage of this instrument in observ- 
ing large stars. If you could manage to observe very small stars 
then I could see an advantage. 1 am not speaking against its use- 
fulness, but observers do not want to take observations of stars 
of the third and fourth magnitude with a dark field. 

Dr. Pigott : Perhaps amateurs might find some benefit from it. 

Captain Noble : There would be, I think, a serious practical 
objection with ordinary transit observers, who do not possess 
chronographs, to this contrivance, arising from this fact that, while 
we with the ordinary wires split intervals of a second by the eye, 
Dr. Pigott does it solely by the ear, and I think it will be found 
that the ear is much less sensitive than the eye. [Captain Noble 
illustrated his meaning on the black board.] The observer notes 
with his eye the distance that the star is from the wire on 
hearing the last tick of the clock before the star comes up to 
the wire, and again notes the distance of the star from the other 
side of the wire on hearing the next tick after the transit — 
and by mentally comparing these two distances he learns to 
estimate with great exactness the fraction of the second at which 
the transit takes place. This may be called the eye method of 
judging time — but with Dr. Pigott's instrument the observer 
would only have his ear to rely upon, and he thought that it 
would be found that the ear was much less sensitive than the 
eye for such a purpose, and for ordinary observers who had learnt 
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to depend upon their eyes, the old plan would be diaiinctly 
preferable. Then, again, he thought that it would be found that 
there was an element of surprise in waiting for a flash, which would 
put observers out, and greatly increase their personal equation. 

Dr. Pigott said : I am particularly glad that you have men- 
tioned this, because I think I can remove these objections. Par- 
ticular care is taken to keep these films of such a transparency 
that the star is seen during its whole passage. You see the star 
before it comes to the line, a little dim it is true, but perfectly 
visible, and then it flashes brighter as soon as it comes to the 
line. 

Mr. Banyard : Is the line also visible before the star comes up 
to it? 

Dr. Pigott : Very often it is. 

Mr. Bidder : But you are not dealing with stars all of the same 
degree of brightness, and a fllm suitable for a star of the ist or 
2nd magnitude might render a star of the 6th or 7 th magnitude 
invisible except at the moment of the flash. 

Dr. Pigott : I can only recommend you to try it. I do not 
find that difficulty myself. 

Sir G. B. Airy ; I will only make one remark, which is not to 
the main question of this paper, but to one sentence of it. 
Mention was made of lines being ploughed on the surface of the 
glass, thereby causing rough edges. That is not the way the 
best Knes are made. They are made by etching ; instead of the 
lines being ploughed, they are drawn on a fine film of wax ; some 
of the etched lines I have at the observatory are most beautiful. 
I will ask any one to look at the lines etched in my dip instrument 
at the Q-reenwich observatory. I have seen no lines traced upon 
metal at all comparable to them for sharpness. 

Lord Lindsay : I have to thank Dr. Pigott for placing one of 
these instruments at my disposal ; but it seems to me that if the 
star appears with a sudden fiash, I should be put out considerably 
until I had gained a great deal of experience. One is so accus- 
tomed to see the star come up slowly and go behind the web 
without any appreciable change or sudden alteration, that I fear 
this flash would give me a sort of mental shock. 

Dr. Pigott: I have not experienced any shock myself in my 
observations, because I have seen the stars through the film 
gradually walk up to the film and then become dim^ and then go 
on from line to line. 

Mr. De la Eue : I was very much struck on looking at this 
little instrument, at the very splendid definition of the edges of 
the lines. It occurred to me that, for some purposes, possibly 
it would be advantageous to have dark lines and a larger 
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interval of clear space. I would suggest that a film of gold can 
be produced of sufficient opacity, much thinner than that of 
silver, it produces a green light when seen upon the ordinary 
light of the sky. 

The President : We have to thank Dr. Pigott for calling our 
attention to this very ingenious form of transit eye-piece. I 
cannot help thinking it may be of great service in particular 
transit observations. No doubt the objections which have been 
made are valid, but at the same time for certain classes of 
observations in which stars of particular magnitudes only have 
to be observed it may do great service, and I am sure we have to 
thank Dr. Pigott for calling our attention to it. (Hear, hear.) 

Captain Abney read a paper On Photographing the least 
refracted part of the solar spectrum. He said within the last two 
years there had been many attempts made to photograph the less 
refrangible rays of the spectrum; it was stated to have been 
accomplished by the Daguerreotype process, but there was reason 
to believe that the action spoken of was effected by fogging on 
the slightly exposed sensitive iodide. 

Dr. Vogel in 1874, and more recently Captain Waterhouse, of 
the Bengal Staff Corps, had both resorted to aniline dyes, using 
them as colouring matter to the collodion. The red end of the 
spectrum was found most sensitive when a red dye napthaline was 
used. This colouring matter was regarded as an essential. He 
(Captain Abney) had carefully repeated the experiments of Dr, 
Yogel and Captain Waterhouse, but had only obtained partial 
success. Looking to the chemistry of the question, he had 
undertaken experiments with gum-resin, and other hydro-carbons 
added to ordinary collodion, and with every gum-resin he obtained 
considerable success; but at length he procured the ordinary 
gum-resin of commerce, which formed a white compound with 
silver, and seemed to be capable of taking an image far below A, 
He had obtained impressions which were constant on each plate. 
During the past winter, however, the sunlight had been very 
bad, and it was only at long intervals that we had been able to 
catch the sun for this purpose. To sum up the experiments : — 
if the gum-resin is added to collodion the ultra-red rays may be 
photographed, and the absorption lines very readily shown. It 
was only a want of focus that had prevented him brhiging 
specimens to the meeting, as he would rather bring perfect 
specimens. When the sun was better he should be glad to lay 
the results of future experiments before the Society. 

The President : The subject brought to our notice by Captain 
Abney is one of extreme importance, because at the present day 
we fctiow the great value of recording the lines of the solar 
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spectrum and the bright lines of the elements by means 
of photography rather than by measurement. At present, 
attempts of this kind have been limited to the more refrangible 
part of the solar spectrum. I am sure the whole scientific world 
will be greatly indebted to Captain Abney if he provides a 
method by which the lines of the other part of the spectrum can be 
photographed. I would ask, whether the process is sufficiently 
sensitive for the bright lines of the elements from E to A, sup- 
posing they were produced in the electric arc ? 

Captain Abney : It is perfectly sensitive. An exposure of ten 
minutes will allow you to get down to A. 

Mr. De la Bue: Does that exclude the other part of the 
Bpectrum ? 

Oapt. Abney : You can exclude it if you like. . 

Mr. De la Eue : This is an important step in advance over the 
experiments of Dr. Vogel. He operated in this way. He intro- 
duced certain coloured pigments chiefly derived from hydro- 
carbons, and if he wanted to photograph the red for example, he 
put in a red dye, which excluded the other parts of the spectrum, 
Oapt. Abney's generalization is a very much more important one, 
because it has nothing to do with coloured pigments, but only 
with a compound of silver. If hydro-carbons are likely to prove 
of service in this extension of the art of photography, it is a 
very important thing to know that hydro-carbons abound to a 
very great extent in nature, and offer a field which is practically 
unlimited. I possess three photographs which Becquerel made 
of the entire spectrum in its natural colour; and as that has 
been produced we look forward of course, some of these days, to 
obtain photographs in their natural colours. There is no 
absolute reason against it. 

Lord Lindsay : You must find something to fix them with. 

The President : What will be the relative rapidity of impression 
of the different parts of the spectrum. 

Capt. Abney : If you take the indigo as 15, the green might 
be put down as 10, the yellow as 5, and A as i. 

The President : Therefore, if the indigo is photographed in 
one minute it would take 1 5 minutes to photograph the red A. 

Capt. Abney : I cannot say that practically, because I do not 
always use glass, but an opaque plate, so that I do not get the 
irradiation to the extent you would expect, by which a more 
accurate idea of the over-exposure would be obtained. 

Lord Lindsay : Would Capt. Abney be able to make a photo- 
graph of a red flame coloured with potassium ? 

Capt. .Abney : A flame would be very difficult. 

Lord Lindsay : But you photograph the bright lines? 
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Capt. Abney : Yes. 

The President : And of course you can photograph the dark 
lines of the spectrum ? 
Oapt. Abney : Yes. 

The President : Do you know to what extent the wave lengths 
below those visible to the eye can be photographed — in what 
is called the heat spectrum — ^to what extent below the A lines ? 
Have you any idea? 

Oapt. Abney : At present I have got about an equal distance 
below A to that between A and D. 

The President : That is very good. 

Mr. Neison : I should like to ask a question connected with the 
chemistry of the subject. Gum-resin is a very wide exprespion ; 
could not Capt. Abney limit it by saying what gum-resin he 
uses? 

Oapt. Abney : I did not mean to enter into the question fully. 
I do not know whether I use the best gum or not, and, therefore, I 
did not care to give specific names. 

Mr. Neison : I do not mean particular names, but the particular 
branch of resins, because there.are four or five extremely distinct 
branches of gum-resins that are chemically entirely independent 
of each other, and none are strictly hydro-carbons in the 
scientific sense of the word, though Oapt. Abney has coupled 
that description with the name gum-resins. 

Mr. Bidder ; I think we ought not to press Oapt Abney. 

Oapt. Abney : I shall be very glad when I have made further 
experiments to lay the results before the Society. I have no 
wish to hide my method. 

The President : I am sure we shall be happy to receive any 
further communication from Capt. Abney. I can hardly speak 
too strongly of the importance of this discovery in connection 
with the great advance which we look forward to in spectroscopy 
through the application of photography. I will ask you to return 
our thanks to Oapt. Abney. 

Oapt. Abney : I do not wish to seem to take any credit from 
Dr. Vogel and Oapt. Waterhouse ; it is only an extension of their 
experiments. 

The President : It is a very great extension. I think we ought 
to regard it quite as an original investigation by another method 
altogether. 

Mr. Dunkin said that last year he received a paper from Pro- 
fessor Smyth of Bdinburgh, in which he pointed out some re- 
markable changes in the proper motion of the small star B. A.O. 
793, which indicated that there must be some great disturbing 
body in its neighbourhood. It appeared important that the question 
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should be decided, and lie had, therefore, made a comparison of 
some observations of the star, made at the Ghreenwich Observatory 
during the past winter, with others made by Lalande and Piazzi 
near the beginning of this century, and at Greenwich at the mean 
epochs of 1 837, X 845, and 1855. He had also received a paper on 
the same subject from Mr. Stone at the Cape of Good Hope. 
Having read portions of these papers, Mr. Dunkin said, in summing 
up, that the evidence he had collected was sufficient to warrant 
the conclusion that the proper motion of this star has not really 
changed during the present century, and if any change, how- 
ever small, had occurred, it must have been detected in the above 
comparison. 

Sir G. B. Airy : The result of all the means which have been 
taken to determine the motion of this star is that we have now 
fairiy got rid of one of those presumed discoveries which, when 
strictly examined, is found to have no foundation. (Laughter.) 
I look upon it, Sir, as important for two reasons ; one of them 
theoretical and the other practical. The theoretical reason is 
this: where the rate of a star's proper motion undergoes con- 
siderable change, it implies enormous force. We cannot tell, of 
course, from what source the force arises, but it implies a force 
of whose magnitude and scale we have no idea. It implies a 
force that might bring the world to an end. (Laughter.) 
Now I think we have got rid of that fear in a great measure, 
and that the world will stand out our time. That is the 
theoretical point. It may be expressed in better language, 
perhaps, but it is worth considering. The other point is the 
practical point, that when an observer at an observatory, with 
good instruments, has fixed the place of a star in one year, he 
need not be afraid to fix the place of the same star in another 
year, for something good will come of it. The present error 
appears to have arisen from relying too much upon the observa- 
tions of a single year. 

The President : I am sure you will return your thanks to our 
valued secretary for his very important investigation. 

Captain Noble : I should like to mention that I have received 
a book from M. Normand, of Havre, called Memoire sur les 
occultations d'etoilea par les planetes. It contains an extremely 
ingenious theoretical method of determining the solar parallax, 
but whether the method will ever become of practical use remains 
to be seen. We are all familiar with the method of determining 
parallax by the measurement of the distance of fixed stars from 
the limb of Mars at the time when he is in opposition. 
M. Normand proposes to do the same thing by observing the 
occultation of stars by the limb of Mars. ' The theory is good 
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enough, but when we come to the practice we shall, I think, find 
it difficult. He wrote to me last autumn (haviug heard in some 
way, of which I am ignorant, that I had observed many hundreds 
of occultations) to enquire what I believed to be the amount of 
precision with which the occultation of a star by the moon could 
be observed. I told him that at the dark limb of the moon the 
only obstacles to absolute precision lay in the observer and his 
chronograph, but at the bright limb there might be an error of 
three seconds arising from irradiation and obliquity. Upon that 
he seems to have jumped to the conclusion that he will be able 
to obtain equal precision in the case of Mars occulting small 
stars. But we must bear in mind that in 1877 there will be few 
stars that Mars will occult, and I want to invite the attention of 
observers with lacrge telescopes to this method (it is no use for 
anybody else to try) and ask if they would, during the next 
opposition of Jupiter, observe if Jupiter passes near to any 
minute stars, and see if it is possible to observe their occultation 
with any degree of precision. We are told that Mars has an 
invisible atmosphere; if it be so, the approach of Mars to a small 
star might be signalised by its fading out, and we should 
see nothing at all of an instantaneous character about its occulta- 
tion. I may be mistaken in this, but it is for the purpose of 
getting at the truth that I would ask the possessors of large 
telescopes to try and see when Mars and Jupiter become visible, 
[Sir G. B. Airy : Jupiter has too much light.] I should be afraid 
of that too, unless you could hide the limb by some contrivance ; 
but I should like the possessors of instruments of sufficient size to 
make experiments as to whether the plan of M. Normand is feasible. 
I have no doubt it will be possible to form an ephemeris of the 
stars in the path of Mars. The theory is good, but it is open to 
the practical objection that the star may disappear altogether 
before it gets close to Mars. 

Mr. Marth said, so far as he might judge from his own ex- 
perience in 1 864, when he was observing with Mr. Lassell at 
Malta, he could only look upon the suggestion as an impracticable 
one. The fainter stars in the neighbourhood of Mars became 
simply invisible, and how close to the limb brighter stars might 
really be seen and " observed " was not known, as occultations of 
brighter stars were very rare phenomena. It seemed very im- 
probable that their observation, though very desirable and 
interesting for some physical investigations, could ever lead to 
any determination of the solar parallax of superior value.* 

♦[Note by Mr. Marth : — The chief instances I know of, when stars have 
been occulted by Mars, while the planet was being observed, are that of 
i//* Aquarii, 5*4 m. on Oct I, 1672, that of h Sagittarii, 5 m. on April 17, 
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Lord Lindsay : Another objection I should imagine would be 
the impossibility of calculating the exact moment at which the 
occultation would take place. Consequently the eye would be so 
much fatigued with watching, that in all probability a wink 
would occur just at the moment of the star's disappearance. It 
is very wearisome waiting for an occultation at the limb of the 
moon unless you are very much accustomed to it. 

Mr. Dunkin : Experienced observers have been known to make 
a mistake in this manner. 

Mr. Marth asked leave to put a couple of questions. The first 
referred to Mimas, the inner satellite of Saturn. He had been 
glad to find it stated in the Monthly Notices, that a glimpse of 
the satellite had been obtained at the new Oxford observatory. 
Had the result been communicated to the Society ? and had the 
satellite been seen anywhere else ? Prof. Asaph Hall had had 
the great kindness to communicate to him some time ago last 

1796, and the much more promising experiences of Sir James South, with 
his i2-in. telescope, but they do not give much hope for the feasibility of 
determining parallax in that way. Considering the co-operation required, 
what, at the best, would be the degree of accuracy attainable ? In com- 
parison with such a very feeble chance of success, the prospect of the suc- 
cessful realisation of another fancy appears bright and promising. Do those 
readers, who have some fair acquaintance with the history of astronomy, 
not guess at once what old day-dream of astronomical science I am 
aUuiSng to ? It can do no harm to set them and others thinking about 
it. The opportunity for its realisation may not come for many years, 
it may not come for a century, but it may come next year, next month — 
and yet, how many observatories, though well furnished with the needed 
instrumental means, would be found prepared and really ready to grasp 
it ? Yet, if it should be grasped to full advantage even by a single well 
placed astronomer, who clearly knows how to make the best of the 
opportunity, the resulting value of the solar parallax may not improbably 
turn out to be ^o decidedly superior to tne values deduced from the 
transits of Venus and the oppositions of Mars, that the latter would have 
to be superseded. And the whole investigation, merely incidental as it 
would be to other work, need not cost, perhaps, as many extra shillings 
as the transit of Venus has cost hundreds of pounds. 

When, in 1802, Pallas had been discovered, and it was yet uncertain 
what the orbit of Olbers' " movable star " might turn out to be, Zach, the 
Editor of the Monatliche Correspondenz, thought at once of the old day- 
dream, and explained in the course of his first article on the new dis- 
covery, "On a new, highly curious comet discovened by Dr. Olbers." 
{Mon. Cor., Vol. v. p. 481, ff.) 

" Astronomers have long wished for a comet of such a distinct and 
sharply defined form, as is shown by Olbers* star. If such a comet 
shoiud pass at a distance from the earth, which is much less than that of 
the planet Mars or of Venus in perigee, accurate observations of its 
parallax would furnish a much more accurate means for investigating 
the parallax of the sun, and consequently the general measure of our 
planetary system, than is furnished by the so celebrated, and so rarely 
occurring transits of Venus across the sun's disc. Pingr^ says in his 
Introduction, p. 17: * Ceci suppose que la noyau de la com^te sera assez 
net, assez exactement determine, pour qu'on puisse observer ses passages 
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year s WasMngton observations of the satellites, which had now 
been published in the Astronomische Nachrichien, Though 
Hjrperion had been observed on forty nights, there was only one 
observation of Mimas, which differed greatly from the ephemeris, 
but disagreed still more with some observations made in 1874 by 
Professor Newcomb. He had, however, since found out that the 
single Mimas observation of 1875 belonged really to Enceladus, 
while the observation of Enceladus, made on the same evening, 
belonged really to Ehea, and he was now very desirous to learn 
whether Mimas had not been observed or glimpsed anywhere, so 
that he might be able to ascertain the error of the ephemeris. 

The other question which he wished to ask was suggested by a 
letter which he had received from a gentleman in Cambridge, 
Massachusetts, Mr. Trouvelat. Some years ago Mr. Marth had 
taken the trouble of computing the co-ordinates of all the leading 

avec line pr^ision suflSsante.' This can be done in fact, and with 
remarkable exactitude in the case of Olbers's comet For such a deter- 
mination, however, there is required another rare combination of favour- 
able circumstances of which the most difficult one is, that 

such a comet must be observed at the same time by two observers very 

far asunder yet it would be possible that such circumstances 

might occur at some time." So far the extract from Zach's article. It 
needs scarcely be added that what Zach considered the most difficult 
condition, may, if circumstances are favourable (as in the case of the 
comet of 1770), be dispensed with altogether by employing the longest 
known practical method of determining parallax, the old method, which 
Kepler attempted to apply to Tycho Brahe's observations of Mars, which 
was first tried with some degree of success by Cassini and Flamsteed in 
1672, which was fairly explained by Cassini in his tract on the observa- 
tions of the great comet of 1680, which was afterwards applied by 
Maraldi to observations of Mars in 1704 and 17 19, by Cassini II. in 1736, 
and treated by him in his Elements (TAstronomie of 1740, as one of the two 
then well known methods for determining parallax — and which, it is to be 
hoped, will yield good results, when applied to Mars during next year's 
opposition. Observers who know what they are about will of course 
select their stars of comparison from the available star maps and cata- 
logues with proper care, and will not omit from their list, for instance, 
one of the best stars available, LI. 45504. 7"8 m., because it does not 
occur in Bessel's zones. Observers in Australia will, probably, not forget 
to look out for the close conjunction of Mars with \fJ^ Aquarii, on July 12, 
1877, which, though the planet passes a minute more northerly than 
might be wished for, may be worth watching. 

As regards the interesting sight of next year, the triple conjunction 
and long-lasting proximity of Mars and Saturn, it may, perhaps, not be . 
out of place to mention that the last occurrence of that kind, but under - 
far less favourable circumstances, took place in 1779, and that previously 
to that triple conjunctions occured in 1745, 1743 (a grand sight, as 
Jupiter was also in the neighbourhood), and 1706, but to get a triple 
«onj unction, when Mars has been near its brightest, we must go back 
to the year 1640. The path which the planet will describe next year 
amongst the stars comes nearest to that which it described in 15931 when 
it was observed by Tycho Brahe.] 
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stars in a zone comprising the Milky Way, so that they might 
serve as a trustworthy groundwork for faithful representations of 
the Milky Way, which it was most desirable shoidd be executed 
by skiKul draftsmen, and indeed by all who were engaged in draw- 
ing nebulae, for reasons which were suflBciently explained in a 
paper printed in the Monthly Notices for November, 1872. He 
was not aware whether any one in England had responded to the 
appeal then made, though he was in hopes that Mr. Wesley would 
act upon his suggestions and employ his skill in making drawings, 
when he should have the opportunity. Mr. Trouvelat had 
informed him in his letter that he had made sketches on the 
proposed plan, and that pastel drawings, founded on them, were 
to be exhibited at the Philadelphia Exhibition. What he wished 
to ask was whether anything in the matter had been done in 
England, so that he might be able to reply to Mr. Trouvelat's 
enquiries. He also wished to suggest that if any gentlemen 
present were going to the Philadelphia Exhibition they might 
not forget to look out for these astronomical drawings, and to 
examine them, and afterwards to make a report about them to 
the Society. 
The meeting adjourned at ten o'dook. 



CORRESPONDENCE. 



N.B. — ^We do not hold ourselyes answerable for any opinions expressed 
by our correspondents. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



LUNAR NOMENCLATURE. 



Sir, — Every practical student of Lunar detail must heartily endorse 
Mr. Neison*8 most pertinent and sensible remarks upon the ridiculous 
multiplication of names of objects upon the moon's surface. If, however, 
it be contended that such redundancy of nomenclature is calculated to 
facilitate the identification of small craters, &c., hitherto undescribed, 
then for goodness sake let us have some responsible body to select the 
names. 

It is with mingled astonishment and disgust that I see in the last 
edition of Webb's Celestial Objects for Common Telescopes the appellations 
"Brayley,'' "Gwilt, G.," " Gwilt, J.," "Miss Sheepshanks," &c., 
attached to dififerent objects. 

If various Lunar formations are to be called after persons so little 
known as these, there can be no reason whatever why we should not 
have the ** Sir John Bennett " ridge, the " Hollo way '* plain, or have 
some small twin-crater christened " Wilcox and Gibbs." 

I make a present of this suggestion to the sponsor, or sponsors, of the 
additions to which I have referred. In the presence of his, or their, own 
nuncupation, it cannot be said to be 

March 4, 1876. ALL MOONSHINE. 
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Sir, — It may interest some of your readers to know that one of the 
asteroids is now very plainly ?isible to the naked eye. This is Vesta ; and 
I found it easily from the positions given in your periodical. It is not 
much fainter than Uranus, though at a much lower altitude in the 
evenings. 

Yours truly, 

West Hendon House, Sunderland : T. W. BACKHOUSE. 

March 20, 1876. 

CONJUNCTION OF JUPITER AND SCORPIL 



The following diagram represents Jupiter and j3 Scorpii as seen here 
on Feb. 28, at igh. 25m. Greenwich M.T. The cross lines show the 
micrometer wires, and it seems pretty certain that contact took place. 
The weather, unfortunately, prevented observation at the actual time of 
conjunction. 




J. BIRMINGHAM. 

Millbroak, Tuam. 

OBSERVING WEATHER. 



It has been suggested that a regular monthly notice of the observing 
weather of the previous month would be interesting and useful. We 
should be obliged to any regular and competent observers for reports, 
especially north and south of Scotland — north, south, and middle of 
England — south of France, north and south of Italy. 

We append a note of the weather of February, by Mr. Gledhill, which 
will serve as a guide of the sort of notice required, 

FEBRUARY, 1876. 

No work possible on the ist, 3rd, 6th, 7th, 8th, 9th, 12th, 13th, 14th, 
i6th, 17th, 20th, 2ist, 22nd, 24th, 25th, 26th, 27th, 28th. 

A few hours suitable for transit observations on the 2nd, 5th, i8th, 
19th, 23rd. 

Nights suitable for double star measurement, but bad in quality — 4th, 
loth, nth. 

Number of nights clear throughout — i, viz., the loth. 
Mr. B. Crossley's Observatory : J. GLEDHILL. 

Bermerside, Halifax. 
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ASTEONOMICAL OCCDRRENCES FOR APRIL, 1876. 



DATS. 


Principal Occurrences. 


Jupiter's Satellites. 


Meridian 
Passage, 
h. . m. 

Regulus 

9 19*5 


Sat 


1 


h. m. 
4 " 

7 33 

7 59 


1> Moon's First Quarter 
Occultation of 47 Gremi- 

norum (6) 
Reappearance of ditto 


3rd Sh. E. 
1st Oc. R 
3rd Tr. I. 
3rd Tr. E. 


h. m. 8. 
II 27 
11 32 
13 3S 
IS 2 
13 12 

IS 4I 


Sun 


2 




Sidereal Time at Mean 
Noon, oh. 44m. 41 •23s. 


2nd Sh. I. 
and Tr. I. 
2nd Sh. E. 


9 iS-6 
9 "7 


Mon 


3 




Sun's Meridian Passage 
jm. 1 1 '698. after Mean 
Noon 






Tues 


4 


11 II 

12 15 


Occultation of 39 Leonis 
(6) 

Reappearance of ditto 


2nd Oc R. 


II 45 


9 77 


Wed 


5 


3 


Conjunction of Jupiter 
and fi^ Scorpii 0' S. 

Saturn's Ring : 
Major axi8=3i5"*69 
Minor axi8=4''^'8i 






9 3*8 


Thur 


6 






1st £c. D. 


15 20 I 


859-8 


Fri 


7 


828 

u 38 

12 51 
7 38 

7 14 

8 7 


Occultation of B.A.C. 

4225 (6i) 
Reappearance of ditto 
Occultation of /Virginis 

(6) 

Reappearance of ditto 


Ist Sh. I. 
1st Tr. 1. 

1st Sh. E. 
Ist Tr. E. 


12 56 
1348 

IS 8 
IS S9 

13 18 
13 28 
15 24 

17 S 


8 5S-9 


Sat 


8 


Full Moon 
Occultation of 58 Virginis 
(6) 

Reappearance of ditto 


1st Oc. R. 
3rd Sh. I. 
3rd Sh. E. 
3rd Tr. T. 


8 Si-9 


Sun 


9 






1st Tr "R 

Ist Sh. I. 


10 26 

IS 47 


8 48'0 
844-1 


Mon 


10 


10 14 

11 24 

II 56 
IS 4S 

\l ' 


Occultation reappear- 
ance of B.A.C. 4923 
(6) 




14 S 


Tues 


11 


Occultation of b Scorpii 

Reappearance of ditto 
Occultation of tt Scorpii 
(3) 

Reappearance of ditto 
Conjunction of Moon 
and Jupiter, 5° 53' N. 


2nd Oc. R. 


8 40*2 


Wed 


12 










8 36-2 


Thur 


13 










832-3 


Fri 


U 






Ist Sh. I. 
1st Tr. 1. 
1st Sh. E. 


14 so 

15 4 
17 2 


8 28-4 
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AstranonUeal Oeeurrenees for April. 95 



DATS. 


Principal Occurrences. 


Jupiter*8 Satellites. 


Meridian 
Passage 


Sat 


15 
1 


h. m. 


Illuminated portion of 
disc of Venus =0*604 

Illuminated portion of 
disc of Mar8=o*962 

Sidereal Time at Mean 
Noon ih. 35m. 56-43S. 


Ist Ec. D. 
Ist Oc. R. 


h. m. 8. 

12 12 I 
15 4 


h. m. 
Regulus 

8 24-4 


Sim 


16 


857 


C Moon's Last Quarter 


ist Tr. I. 
1st Sh. £. 
1st Tr. E. 


10 

11 30 

12 II 


8205 


Mon 


17 


15 44 

16 52 


Occultation of <t> Capri- 

comi (5J) 
Reappearance of ditto 






8 16*6 


Tues 


18 




Sun's Meridian Passage 
om. 48-606. before Mean 
Noon 


2nd Ec. D. 
2nd Oc. R. 


12 34 31 
16 23 

10~26 

II SI 


8 127 


Wed 


19 


II 


Conjunction of Moon 
and Saturn 0° 42' N. 


3rd Oc D. 
3rd Oc R. 


8 87 


Thur 
Fri 


20 
21 

22 






and Sh. K 
and Tr. E. 


10 14 

11 26 

1643 









1st Sh. I. 


u 


Sat 


I 
2 


Inferior conjunction of 
Mercury and Sun 

Conjunction of Neptune 
and Sun 


1st Ec. D. 


14 5 44 

II 12 
II 45 
1324 
1356 


7 5" V 


Sun 
Mon 


23 
24 


19 3 


• New Moon 


1st Sh. I. 
Ist Tr. I. 
1st Sh. E. 
Ist Tr. E. 


/SLeonis 
9 337 


1 


Conjunction of Moon 
and Mercury 3® 34' S. 


1st Oc. R. 


II 16 


929-8 


J. LlCiS 


25 
26 




Saturn's Ring : 
Major axi8=36"-58 
Minor axis=4"'43 


2nd Oc. D. 




9 25*8 


Wed 


7 

9 45 
2 


Conjunction of Moon and 
Mars 4° / S. 


3rd Ec D. 
3rd Ec R. 
3rd Oc D. 
3rd Oc. R. 


11 42 3 

rr' 

15 13 
10 14 
II 12 

12 49 

13 _43_ 


9 21*9 


Thur 


27 


Near approach of 136 

Tauri (O 
Conjunctfonof Moon and 

Venus 1° 59' S. 


2nd Sh. 1. 
2nd Tr. I. 
2nd Sh. E. 
2nd Tr. E. 


9 17-9 


Fri 


28 








9 14-0 


Sat 


29 






1st Ec D. 


15 59 31 


9 lO'I 


Sun 


30 


10 26 


1> Moon's First Quarter 


1st Sh. I. 
1st Tr. I. 
1st Sh. E. 
1st Tr. E. 


13 5 
13 30 
IS 17 
IS 41 

10 28 2 

.3. 


9 6-2 


MA 

Mon 


Y 

1 






1st Ec. D. 
Ist Oc R. 


9 2*2 
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THE PLANETS FOR APRIL. 



At Transit over the Meridian of Greenwich. 











Diameter. 


Meridian 


Planeti. 


Date. 


Bt. Asoension. 


Declination. 


Passage. 






h. m. s. 


/ 




h. m. 


Mercary... 


1st 


23 42 42 


D. 4 201 r 




22 58*2 




9th 


34 6 


N. 421 


5^.2 
S '0 

s;-i 


23 1 8-0 




17th 


I 31 14 


N. 8 24 


23 43*5 




25th 


2 26 35 


N.14 37r 


11-2 


VonuB ... 


1st 


3 28 4 


N.20 52 


i7''i 


2 46 9 




9th 


4 5 10 


N.23 15J 


i8''i 


2 52 4 




17th 


4 42 25 


N.25 3I 




2 581 


Jupiter ... 


25th 


s 19 18 


N.26 13} 


20" -g 


3 3-4 


1st 


15 58 59 


S. 19 27 


39;-5 


15 ^57 




9th 


15 57 3 


S. 19 20} 


4o;-3 


14 42 3 




17th 


15 54 25 


S. 19 10 


4i''-2 


14 8-5 




2Sth 


15 SI 10 


S.19 2* 




13 33*6 


Saturn ... 


28th 


22 33 49 


S. 10 38J 




13 20 4 


Uranus ... 


2nd 


9 14 27 


N.16 45 




8 28-9 




1 8th 


9 15 27 


N.16 40 


4*'-o 


7 25-3 



Mercury is badly situated for observation, but may be seen for about 
an hour after sunset at the end of the month. 

Venus is visible for about four hours after sunset throughout the 
month. 

Jupiter may be observed an hour and a half before midnight at the 
beginning of the month, the interval increasing. 

Saturn rises one hour and three Quarters before the sun at the 
end of month, and is badly situated for observation. 



NEW MINOR PLANET (158). 

(From Aatrommische Nachrichten No. 2,079.) 
Joseph Henry telegraphs from Washington : 



Feb. 25. 
Bight Ascension, 
h. m. 

10 16 + 
Magnitude 11. 



Planet (160). 

Declination, 
o / » 

14 32 o 
Motion + 4. 



V. KNORRE. 



Errata in March number. — Page 60, line 21 from bottom, for seconds 
read minutes. Page 61. line 22 from top, for implied read implies. Page 
62, line 4 from top, for vigorous read rigorous. Line 8 from top, for 
debates read detects. Line 9 from top, for debated read detected. line 22 
from top, for vigorous read rigorous. 
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LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

APRIL, 1876. 

By W. R. Birt, F.R.A.S., F.M.S. 

Fracastorius. As there is some reason to believe that the outline of 
this interesting formation has differed of late from former representations 
recorded within the last fifteen years, at least, there is now lying before 
us the engraving of a drawing made by Mr. Simms, of Thurso, Canada, 
on January 305 1876, in which the outline of the northern border is 
almost the reverse of that depicted in several drawings var3ring in date 
from i860 to 1865 inclusive. It may assist observers if we reproduce 
some notices of features in the border of Fi:acastorius as observed in 
those years. 

I. The Nwthem Border^ This border consisted in those years of 
eleven low hills of differing altitudes and sizes, connecting the eastern and 
western walls of Fracastorius. In the year 186 1, September 2^, we have 
the following record of an observation of these hills : ** The interior of 
the western wall well illuminated. The northern boundary mentioned in 
the paper * Monthly Notices, R. A.S.,' Vol. XX., p. 69, exceedingly well 
brought out. I count eleven very irregularly disposed betvseen the N.E. 
and N.W. extremities of the series, these two points forming the northern 
extremities of the eastern and western walls of Fracastorius." 

Mr. Simms in his drawing, English Mechanic," March 3, 1876, p. 634, 
gives in the room of a portion of these hills a wide hay, with another 
adjoining it on the west, and extending beyond the remaining portion of 
the hills shown by Mr. Simms. Will observers please most carefully 
scrutinize the north border when near the morning terminator? 

II. A small crater near the mountain ^ of B. and M. It is situated on 
the extremity of the east wall, and when the terminator grazes the 
western edge of Fracastorius it is seen lying on the extremity of a ray 
from Tycho. I have never been able to detect the slightest indications 
of any hypsometrical relations in this ray, so near the terminator as it is 
when the sun is setting on Fracastorius, and when the least unevenness 
of ground is brought out at times with marvellous distinctness ; nor the 
slightest difference of level either on one side or the other ; nor the 
slightest approach to anything like a shadow as connected with it, have 
I been able to detect. I have noticed this very remarkable characteristic : 
that the ray is more readily traced nearer the terminator than in the 
immediate neighbourhood of Tycho, i. e., it is more easily seen under an 
oblique illumination ; most of the rays from Tycho require a more direct 
illumination. 

III. A peak marked y by B. and M. ; it is near the peak B and crater II. 

IV. A crater on the extreme east of Fracastorius marked d by B. and 
M. ; it is somewhat depressed. This crater was finely seen 1863, January 
24, 5.30, its ring finely illuminated and floor in darkness. 

V. A peak on the northern part of the crater IV. 

VI. The south-east angle of the border of Fracastorius. The external 
slopes of this angle, both south-west and north-east, corrugated; there are 
two lateral ridges on the south-west, two on the north-east, and three 
hillocks on the south-east ascent. 

We hope that observers will make a point of looking for these six 
features both early and late in the month under the early Illumination, 
and also a few days after the Full on the 8th, under the evening illu- 
mination. Drawings of the low northern wall will be very acceptable. 
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THE MINOR PLANETS CERES AND PALLAS. 



The Minor Planets Ceres No. i and Pallas No. 2 of the series will 
come into opposition on the 25th and loth of the month. The following 
are their positions over the meridian of Greenwich : — 

CERES. 

Bight Ascension. Declination, 
h. m. 8. o / « 

April I 14 49 48 ... S. 3 12 o 

15 14 39 48 S. 2 33 27 

25 14 31 6 ... S. 2 13 3 

PALLAS. 

Right Ascension. Declination, 
h. m. s. Q / « 

April I 14 II 58 ... N. 16 24 10 

13 14 5 33 N. 19 o o 



EPHEMERIS OF THE SATELLITES OF URANUS. 
ArieL 



1876. 


pos. 


dist. 


I2h. Gr. 





w 


April I 


3 


IS 


2 


202 


14 


3 


53 


9 


4 


300 


8 






12 


1 




15 




206 




J 


61 


'1 


9 


310 


8 


10 


169 


13 


IL 


9 


15 


12 


210 


12 


13 


71 


8 


14 


319 


9 


IS 


172 


13 


16 


II 


IS 


\l 


214 


12 




82 


7 


19 


326 


9 


20 


176 


14 


21 


14 


14 


22 


219 


II 


23 


93 


7 


24 


332 


10 


25 


179 


14 



TJmbrieL 


Titania. 


Oberon. 


pos. 


dist 
It 


pos. 


dist. 


pos. 



dist 
» 


31 


17 


88 


17 


186 


45 


342 


16 


33 


27 


171 


40 


216 


16 


9 




149 


30 


166 


17 


346 




108 


22 


42 


\l 


297 


17 


59 


27 


350 




226 


23 


31 


37 


229 


13 


197 


33 


IS 


44 


174 


19 


175 


31 


I 


44 


56 


12 


140 


20 


346 


38 




20 


66 


19 


321 


27 


246 


II 


25 


30 


273 


22 


181 


20 


3 


33 


229 


29 


77 . 


II 


337 


25 


207 


39 




20 


273 


'I 


190 


45 


268 


10 


21S 


26 


178 


43 


187 


20 


190 


33 


161 


35 


lOI 


10 


168 


29 


130 


25 


10 


20 


121 


18 


79 


23 


294 


10 




22 


42 


32 


194 


20 


18 


32 


22 


41 


"5 


II 


357 


31 


8 


45 


17 


20 


324 


21 


354 


41 


315 


12 


250 


. 21 


335 


32 


200 


19 


206 


29 


298 


23 


143 


13 


185 


33 


247 


25 
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26 


i8 


14 


27 


224 


10 


28 


105 


7 


29 


338 


II 


30 


182 


14 





Jupiter. 




24 


18 




331 


14 




208 


17 


38 


108 


15 


II 


32 


16 


350 



25 216 34 

16 198 42 

25 184 44 

33 170 39 

29 147 29 
A. MARTH. 



EPHEMERIS FOR PHYSICAL OBSERVATIONS OF 
JUPITER, 



Qreen- Longitude Angle of Annual Latitude of 

wich. of position of parallax. earth | sun 

Midnight, central xnerid. 2^*s axis. above 2^'s equator. 

1876. o o o o o o 

Apnl I 114-9 g^^.^ II 74 — 807 —3-22 —304 

—7-94 
7-8i 
7*68 

7*54 — 323 —3-03 
741 
727 
713 

—6-98 

6-53 
6*37 
6*21 

6-05 --3**3 ^3*03 

-5-89 
572 

5-38 

5-20 — 3'23 —302 
5-03 
485 

—4*67 
4'49 

4-31 — 3-23 —3-02 
413 
3*94 
375 
356 

—3-37 -3-23 -302 

118 



I 


114*9 


870*7 


1 1 74 


2 


265*6 


*7 


11*76 


3 


563 


I 




4 


217.1 


•7 


11*80 


c 


7*8 


*7 


11*82 


6 


158'^ 


7 




7 


299*2 


7 


1187 


8 


899 


•8 


11*89 


9 


2407 


870*7 


11*92 


10 


21-4 


7 


11-95 


II 


1821 




11*98 


12 


332-8 


I 

•8 


12*01 


13 


123*6 


12*04 


14 


274*4 


7 


12*07 


15 


65*1 


7 


I2-IO 


16 


215*8 


870*7 


12-14 




6-5 




12*18 


18 


157-2 


•| 


12*21 


19 


308*0 


7 


12*25 


20 


98*7 


•7 


12*29 


21 


249*4 


*8 


12*33 


22 


40*2 


7 


12*37 


23 


190*9 


870*8 


12*41 


24 


3417 


7 


12*45 


% 


132-4 


•8 


12*49 




283-2 


7 


12*53 




73*9 




12*57 




224'6 


:| 


12*61 


29 


154 


7 


12*65 


30 


I66I 




12*69 


I 


316*8 




12*74 


2 


107*6 




12*79 



May I 316*8 -8 12*74 3- 

298 



A.M. 
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ASTRONOMY IN THE ELEVENTH CENTURY, 

Astronomy was zealously cultivated by the Arabs in the East and in 
Spain, and seems also to have had some cultivators among the learned of 
Cnristian Europe. Latin translators existed of several Greek and Arabic 
astronomical works. In the history attributed to Ingulphus is the follow- 
ing curious description of a sort of scheme or representation of the planetary 
system called the Nadir, which is stated to have been destroyed when the 
abbey of Croyland was burnt in 1091 : — *' We then lost a most beautiful 
and precious table, fabricated of different kinds of metals, according to the 
variety of the stars and heavenly si^s. Saturn was of copper, Jupiter 
of gold, Mars of iron, the Sun of latten. Mercury of amber, Venus of tin, 
the Moon of silver. The eyes were charmed, as well as the mind in- 
structed« by beholding the colour circles, with the zodiac and all its signs 
formed with wondernil art, of metals and precious stones according to 
their several natures, forms, figures, and colours. It was the most admired 
and celebrated Nadir in all England.*' These last words would seem to 
imply that such tables were then not uncommon. This one, it is stated, 
had befen presented to a former abbot of Croyland by a king of France. — 
Sketches of the History of Literature and Learning in England, &c., by G. 
L. Craik, M. A. 



TO CORRESPONDENTS. 



We are obliged to postpone reviews, subscriptions, and other matter 
from want of space. 

When subscriptions sent by post are not acknowledged in the next 
number, the Editor will be much obliged if subscribers wul at once inform 
him of the fact. 

The Editor will be obliged if those gentlemen who have not paid their 
subscriptions will kindly send them by Cheque, Post-oflfice Order, or 
penny postage stamps, but the Editor will not be liable for loss in trans- 
mission. 

Post Office Orders for the Editor are to be made payable to John 
C. Jackson, at Lower Clapton, London, E. 



The Astronomical AegiatBX is intended to appear at the commencement of 
each month: the Subscription (including Postage to all parts of Great Britain 
and Ireland) is fixed at Three Sliilliners per Quarter, payable in advance, by 
posta^^ stamps or otherwise. 

The pages of the Astronomical Register are open to all «uitable communications, 
Letter.i, Articles for insertion, &c., must be sent to the Rev. J. C. Jackson, 
Clarence Road, Clapton, not later than the 15tii of the Month. 
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ROYAL ASTRONOMICAL SOCIETY. 

Session 1876 — 77. 
Second Meeting of the Session, April i2tli, 1876. 
William Huggins, Esq., D.O.L., LL.D., F.R.S., President, 
in the Chair. 
Secretaries — Mr. Dunkin and Mr. Ranyard. 
The minutes of the January Meeting were read and confirmed. 
Sixty-seven presents were reported as having been received 
since the last meeting of the Society. Amongst these was a 
complete set of the transactions of the Stockholm Academy. 
The thanks of the meeting were formally voted to the donors. 

The following candidates for the fellowship of the Society were 
balloted for and duly elected : 

Sir David Salomons, Broomhill, Tunbridge Wells. 
W. T. Smedley, Esq., 20, Oolmore Row, Birmingham. 
John Bagnold Smith, Esq., The Laurels, Chesterfield. 
Thos. Watson, Esq., 15, York Place, Portman Square. 
Mr. Dunkin : I have very few papers this evening. We must 
hope that some gentlemen will have something to say in discussion. 
The first paper is one by Mr. Stone On the most probable results 
which can be derived from a number of distinct determinations with 
assigned weights. This paper is purely a mathematical paper, and 
was written for the sake of being printed, and not read. 

I have also a paper communicited by Mr. Main, which he has 
received from M. Flammarion. It contains a list of stars beyond 
the ordinary limits of distance inserted as double stars in Sir John 
Herschel's general catalogue of double stars. This paper also is 
not intended for reading. It consists simply of the names of the stars 
and the numbers in the catalogue. I may state with regard to 
this paper that M. Flammarion, who appears to be engaged on 
double star work, has been examining the catalogue of Sir John 
Herschel, published in the recent volume of the Memoirs, and he 
VOL. XIV. 
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has also written to me stating fcliat a great number of tbe stars 
inserted in the catalogue are really not doable but simply single stars 
and ought to have had do place in Sir John Herschers catalogue. 
He wrote to me asking my opinion upon the matter, and at his 
request I have gone into the question a little, and I find that the 
stars that he objected to particularly are those which are contained 
in Smyth's Celestial Cycle, and they include nearly all the 
larger Greenwich stars. These large stars are placed as double 
stars in the catalogue, but of course, with few exceptions they 
are single, and Admiral Smyth in his celebrated work, ''The 
Celestial Cycle," evidently considered them as stars having com- 
panions, many of them not close companions, but very distant 
comes. He has not, as a rule, included stars where the com- 
panion IS at a greater distance than 5 minutes of arc; therefore 
as Sir John Herschel has compiled his catalogue including the 
whole of the " Celestial Cycle " stars, we cannot fairly call them 
errors in his catalogue. I see M. Flammarion has called them 
** beyond the ordinary limits of distance,'* but Mr. Main thinks it 
may be as well to print his paper in the Notices, an ', there cannot 
be any objection. 

Mr. Knobel : There is one star in Smyth's cycle with a com- 
panion at a distance of 280 or 290 seconds. Mr. Powell, at 
Madras, first directed attention to it as he found a great dis- 
crepancy between his measurements and those of Admiral Smyth. 
I measured the same star and could not account for the great 
discrepancy I found between the distance of the star and its 
comes, but this, no doubt, has revealed a considerable proper 
motion.' With regard to the companion of Leonis, its proper 
motion would not have been so readily found out if Admiral 
Smyth had not included it as a double star in his catalogue, and 
therefore there is a great advantage in measurements having 
been made. 

Mr. Dunkin: This star is one of those with a very distinct 
companion inserted in the celestial cycle. The observation of 
these standard stars has been considered of great importance at 
Greenwich; and formerly there was a select list of thirty-six 
stars, which were observed on every occasion possible. With our 
present knowledge of things we have extended our list of clock 
stars to more than 200; and there is no necessity now for 
observing these so continuously. We are perfectly content to rely 
on the places as found from fewer observations. These large 
stars were included by Admiral Smyth, and as I have remarked, 
he selected the nearest star to them which he has called the 
companion, and as such they are correctly entered in Sir John 
Herschel's catalogue. 
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Capt. Noble : In more ihair one case does not Admiral Smyth 
give the difference of B. A. in seconds of time ? 

Mr. Dunkin : Yes, it is true that he does do so. I have made 
a list, but there are seldom more than $xe minutes of arc in the 
greatest distance. 

Mr. Enobel : In the. ''Prolegomena" to Admiral Smjrbh's cycle 
he gives a short list of the objects in the Bedford catalogue, and 
says it consists of so many double stars and so many with comites. 
I think about eighty-seven with comites.* 

The President : I think Admiral Smyth does not include them 
. under the description of double stars, but as stars with com* 
panions which are well worthy of observation, and as such, I 
think, they should be included in the catalogue, but distinguished 
in a class apart. 

Mr. Penrose described " An instrument for determining spheri- 
cal triangles by mechanical action." He produced a model which 
consisted of two planes formed of wood, hinged so as to revolve 
through an arc of 180 degrees. One of these planes is bounded 
by a semicircle and the other by an arc rather larger than the 
quadrant, but both were of the same radius. Below iheae two 
planes is a third plane at right angles to the axis about which 
the other two planes revolve. One of the two former has a radius 
bar so arranged that it will carry a sliding piece along its graduated 
edge, and to this sliding piece is attached, by a universal joint, a 
link or bar free at the other end, which is graduated with a scale of 
chords so that the arc of the third side of the triangle can be 
read off at once from the chord. By means of these three, it is 
obvious that any spherical triangle may be formed. Mr. Penrose 
proceeded to show how the more ordinary problems in spherical 
trigonometry may be experimentally solved with the instrument : 
thus, when three sides or two sides and the included angle are 
given, the operation is performed at once. When two sides are 
given and some other angle than the included angle, it needs a 
second operation to obtain the result. If two angles and one side 
are given, one must work with the supplementary triangle. Thus 
the instrument can be used for checMng any sort of calculations, 
and if great accuracy is not wanted then it will serve instead of 
the calculations themselves. Even a rough instrument like the 
one shown, will give the time to about a minute or an arc to 

♦[Note by Mr. Knobel : The Bedford Catalogue consists of 850 objects 
comprising — 

Nebulse 98, Binary Stars 20, 

Clusters 72, Triple Stars 46, 

Stars and Comites 161, Quadruple Stars 13, 

Double Stars 419 Multiple Stars 21.] 
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about fifteen minutes. It would be useful in calculating heigbts 
and for any problems involving refraction, for example, for the 
ordinary seaman's problem of clearing a lunar distance. Tben 
there are times when in partially cloudy weather the altitude of 
a star would be valuable, but the seamen would want to know for 
certain what star it was they were observing. By means of this 
instrument, the time and latitude being approximately known, 
they could roughly find the declination of the star they had 
observed, and so identify it. There are various other purposes 
to which the instrument could be very usefully applied. For 
example, the determination of the altitude of a meteor from a 
great many observations, which in most cases can only be roughly 
given. 

The President : We are very much obliged to Mr. Penrose for 
his description of this exceedingly ingenious contrivance, which 
appears calculated to save a great deal of labour. I shall be 
be glad to hear any remarks. 

Oapt. Toynbee: When I was at sea the reduction of lunars 
was a favourite occupation of mine, and I wrote a few papers on 
the subject. My friend, Mr. Penrose, brought his instrument to 
my office, and I gave him out the observed distance and the alti- 
tude for a lunar, and set bim down with his machine to calculate, 
I thought it the best test I could give. Either his instrument 
was exceedingly good, or he was an exceedingly fortunate man, 
for he hit the true distance to two seconds of arc. 

The President : In more than one instance ? 

Capt. Toynbee: I did not offer another. The fact was we 
were working then. It was during office hours, and time was 
valuable, but I shall be very happy to supply him with a dozen. 

Mr. Penrose : I should be disappointed S I did not get the 
answer to ten seconds. 

Oapt. Toynbee : It was the same result within two seconds of 
arc that I had calculated ten years ago. The instrument seems 
to me well calculated for checking observations or taking altitudes 
on shore, and I should think it could be used with advantage in 
the sort of work Lieut. Cameron has been engaged in in Africa. 

Mr. Dunkin ; How long did Mr. Penrose take ? 

Oapt. Toynbee : I should say about five minutes at the 
outside. 

Mr. Dunkin : I have had a good deal of experience in reducing 
lunars, and I know what a troublesome business it is. Having 
often gone through perhaps two or three observations made at one 
place, and found a considerable difference in the resulting longi- 
tude, much larger than might have been expected, I have been 
obliged to go through all the calculations again to find which 
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was right. If Mr. Penrose can calculate within ten seconds, I 
think his instmment will really be yery useful for checking such 
work. 

Oapt. Toynbee : With the object of avoiding errors I always 
used to take two distances and calculate them together. Of 
course this instrument would check the one lunar. If I found a * 
great difference I always went at the one which differed most 
from what I expected. An old friend of mine on the Bevenue 
Board at Madras used to use an old slide rule for checking his 
calculation, and found it very useful. 

Mr. Godsman : Though I have never used them myself, I have 
heard of nautical men using slate globes instead of celestial 
globes as a check. In cases where it is a desideratum to multiply 
a number of observations, as for instance, in the case of stars 
under different conditions of refraction, such an instrument as 
this would be very valuable. From what I see from here there 
is a great deal too much instrumentation about the instrument, 
but when matured I think it may be very useful, for the trouble 
of calculating a great number of lunars is very serious indeed. 
For smaller angles, I think, a slate globe can be used for the 
purpose, but irrespective of the heavier computations in dealing 
with the actual difference of the spherical triangle, I think for 
for that purpose the degree of accuracy which has been stated 
must be very valuable indeed. 

Oapt. Noble : I should like to ask Mr. Penrose whether this 
instrument is the one which brought out the result within two 
seconds of arc ? 

Mr. Penrose : The same instrument. 

Oapt. Noble : Because it is not divided within half degrees. 

Mr. Penrose : In the operation of reducing a lunar it has the 
power of bringing 10 degrees of arc to bear upon a small quantity, 
perhaps of not more than 30 minutes, and for resolving this small 
matter of 30 minutes you get a proportion derived from a much 
larger quantity, 

I£ you have a slide rule in addition to the instrument you will 
save a great deal of time, but it is but little trouble multiplying one 
short decimal by another short decimal, where you only want 
three figures in the answer. 

Oapt. Noble : I see, it is a matter of calculation of proportions. 

The President : There is one point about the instrument that 
strikes me, that though it may not do more in some respects than 
the slate globe, it is far more portable, which in the case of a 
traveller would be a great advantage, especially in Africa, for 
instance. There is also the use of it as suggested by Mr. Penrose, ^ 
namely, to find in a moment the apparent altitude of a star, and 
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on the other hand to find what the star is from the apparent alti- 
tade. It seems to me that the mstrument would be a very great 
convenience. I will ask you to return our thanks to Mr. Penrose 
(applause.) 

A paper by the Eev. T. W. Webb was read describing some 
observations of the two exterior satellites of Uranus, which had 
been made by Mr. Isaac Ward, of Belfast. Mr. Ward's instra- 
ment is a refractor by Wray, of only 4*3 inches aperture, but it 
would appear that he had succeeded on some dozen evenings 
during the months of January, February, and March in picking 
up both the outer satellites, Titania and Oberon. A table was 
given in the paper showing the position-angles, and distances, as 
estimated by Mr. Ward. They had been made without previous 
reference to any ephemeris, and in parallel colimms were set out the 
position-angles and distances of the two satellites, as taken from 
Mr. Marth's ephemeris, published in the Astronomical Register, 
The coincidences were such that there seemed little room for 
doubt that Mr. Ward had been really observing the satellites and 
not small stars in the neighbourhood of the planet. Mr. Webb 
had also with his 9*4 reflector just glimpsed one of the satellites 
on the 24th of March. He says of it : I had occasional glimpses 
with a power of 2 1 2 of a very minute point of light, which, though 
of the most evanescent character, always, when visible, occupied 
the same position, and on referring to Mr, Marth's ephemeris the 
next morning I found that the point of light I had noticed was 
within blundering distance of Titania. 

Lord Lindsay asked, how far the positions of Mr. Ward and Mr. 
Marth agreed ? . 

Mr. Dunkin : Not always well, but fairly considering. I will read 
a few of the positions — some are good and some are very good 
considering the faintness of the objects. 

The President : I think Mr. Lassell might give us some informa- 
tion. I do not know whether he has been able to see the satellites 
with so small an aperture. 

Mr. Lassell : As far as I can judge,' I should attribute these 
observations to the extraordinary excellence of Mr. Ward's eye. 
We And evidence in certain cases of extraordinary sharpness of 
sight. For instance, some persons have, without doubt, seen 
some of the satellites of Jupiter with their naked eye. There are 
some instances recorded of the satellites having been seen which 
cannot be disputed. I should think that these observations of 
Mr. Ward are of that character, and that if any one else were to 
take his telescope probably they would not be able to see them at 
all. I think it possible that Mr. Webb who has rather exception- 
ally good sight, might see them with a silver-glass speculum of 9 
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inches aperture, under favourable circumstances. I should like 
to know whether Mr. Ward tabulated every observation he made 
when he thought he saw a satellite, or whether he has only 
selected those which agreed with the ephemeris. 

The President : It does not seem that these observations of 
Mr. Ward depended on exceptionally clear nights, because there is 
a long list of dates. He appestrs to have been able to see the 
satellites on any night of ordinary clearness. 

Mr. Dunkin : I suppose he had more of these clear nights than 
we have had. 

Mr. Marth said that these observations showed that it was the 
duty of those who possessed telescopes between 10 and 4 inches 
aperture to try whether they could see the satellites. The differ- 
ence between 10 inches and 4 inches was so great that he was 
somewhat sceptical about the observations. There were so many 
6, 7, and 8 inch telescopes in the hands of amateurs, that they 
certainly ought to have been able to see these satellites if Mr. 
Ward had done so with a 4 inch. Uranus was visible to the end 
of the month, and he thought the point might be settled in a 
couple of weeks. 

Mr. Brett : Has any one else seen them with a 9 inch ? 

Mr. Marth : The positions of Oberon and Titania were observed 
by Lament, of Munich, ini836ori837, with a little over 1 1 inches 
of aperture, then Madler glimpsed Titania with a 9 J inch refractor, 
but I do not remember anybody, except Mr. Dawes, who has seen 
them with a smaller telescope. 

Mr. Brett : Then I am not much disgraced in never having 
seen them with a 9 inch. 

Mr. Marth : This might have been tested with Mr. Lassell's 
9 inch reflector, the definition of which is exquisite. I have 
never seen them with it, because whenever there was a chance of 
seeing them a bigger telescope was used. 

Mr. Lassell : I have never seen the satellites with my 9 inch, 
but I have never seriously looked for them. 

Mr. Marth : If they have never been seen with a 9 inch, I have 
great doubt about even a sharp-sighted observer being able to see 
them with a 4 inch. But then it is merely a doubt which gentle- 
men who have telescopes between 4 in. and 9 in. ought to solve 
in a fortnight. 

Mr. Lassell : Neither Mr. Webb nor Mr. Ward could have made 
any observations so as to calculate anything like the actual place 
of the satellites with sufficient exactness to be made use of. 

Mr. Talmage: During the last fortnight I have looked at Uranus 
with Mr. Barclay's 10 inch refractor. It was with the greatest 
difficulty I could see the second satellite, but occasionally I got a 
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fair glimpge^snfiScient to take the measures of the brighter satellite. 
It is a very difficult thing. I should like to ask, if Mr. Ward did 
not know of the ephemeris, how did he know where to look for 
the satellite ? 

Mr. Lassall : He looked all round I suppose. 

Mr. Marth reminded the meeting that two years ago Otto 
Struve had read a paper before the Society on the companion of 
Procyon ; very lately, in a paper from Washington, he found they 
had tried with their 26-inch telescope to see the companion and 
they had not been able to do so, though they had seen three 
nearer companions. On the other hand, they had observed the 
small satellites of Uranus, which Otto Struve had not been able to 
see, though he had tried his best to do so. At St. Petersburgb, 
therefore, they can see the companion of Procyon, which cannot 
be seen at Washington, but at Washington they can see the small 
satellites of Uranus, which cannot be seen at St. Petersburgh. 
How was this riddle to be solved? it was to him a perfect 
riddle. 

The President : We are indebted to Mr. Webb for laying this 
matter before us, because it may induce those who are the 
possessors of small telescopes to endeavour to bring a greater 
number of objects within their range. I can speak as to the 
satellites from my own experience. Some years ago I had a fine 
8-inch object glass, made by Alvan Clark, which had belonged to 
Mr. Dawes. And for one or two years I was in constant cor- 
respondence with Mr. Dawes, who used to send me his most 
difficult things to look at. On one or two occasions I with great 
difficulty saw with my 8-inch some points of light near Uranus, 
which Mr. Dawes regarded as satellites, but it was only with 
difficulty that I could see anything that I could suppose to be 
satellite^. 

Mr. Brett, seeing Mr. Burton present, asked with how small an 
instrument he had seen the sateUites of Uranus. 

Mr. Burton ; 1 have only seen them with a 1 2 -inch silver on 
glass reflector ; with which I had very great difficulty in seeing 
the two brighter ones. With the 6-foot instrument at Parsons- 
town on favourable nights, I had considerable difficulty in 
measuring the two fainter satellites. 

Mr. De la Eue: I am very much disposed to think that 
Mr. Ward has made some mistake in identifying the satellites of 
Uranus with a 4-inch refractor. I never paid very great attention 
to the satellites of Uranus, well knowing that even with a 13-inch 
reflector a great deal of time might be lost. Instruments of 
large calibre are generally devoted to these observations, and from 
what I have seen of the brighter satellites occasionally, on very 
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rare occasions, with my 13-incli reflector of very^good definitioo; 
I very much question the correctness of Mr. Ward's observations, 
not that I wish to impute any desire to publish observations 
which have not been made : I think only that they ought to be 
repeated by the same gentleman and with proper precautions for 
controlling them ; let him follow the supposed satellites a little 
while and see if he can identify them as such, if they are not 
stars. I know how diflScult it has been with the closer satellites 
of Saturn to be absolutely certain of the observations, and I 
really very strongly doubt that the brighter satellites of Uranus 
have been seen with a 4-iDch refractor. 

Mr. Dunkin then read a paper by the Eev. S. J. Johnson, On 
the near approach of 47 Geminorum to the Moon, which occurred 
on the i8t of April last, 

Mr. Dunkin said this occultation was not observed at Green- 
wich ; it was cloudy on that day. There are many occultation s 
given in the Nautical Almanack which are not visible at Green- 
wich, but they are placed there because they might be visible at 
some place near Greenwich. 

A paper On the radiant points of shooting stars ; observed at 
Bristol, by Mr. Denning, was then read. The paper consisted 
chiefly of tabular matter, and afforded no opportunity for dis- 
cussion. 

The President announced that Mr. Green wished to make some 
remarks On the visibility of the dark limb of Vernis. 

Mr. Green said the subject hnks itself somewhat to that 
which had been already discussed. I wish to draw attention 
to the question of the possibility of seeing the non-illuminated 
side of Venus at certain seasons, chiefly from quadrature 
to inferior conjunction. My attention was first drawn to the 
matter some years ago, by Mr. Banks, of Ealing. We were making 
an observation of Venus when he said he could see the whole of 
the dark limb of the planet. It was then a little less than half full, 
approaching a crescent. I tried again and again without success. 
A year or so after, in Ireland, on one occasion, I consulted Mr. 
Burton, and he was quite certain that something could be seen, 
but we could not describe what, also Mr. Wentworth Erck, who 
was in the neighbourhood, corroborated his statement. Again, a 
little time after that, Mr. Banks was with me at St. John's Wood 
and we turned a 4-inch achromatic upon Venus. He said, 
" Why, there it is, as plain as possible." I looked earnestly, but 
could see nothing of the kind, at last I imagined I saw it 
occasionally, so I brought an eye-piece which had a small dark 
band in the field. I said to Mr. Banks, "Will you be kind 
enough to look for it when the crescent is behind the dark band? '* 
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He said, " It is very strange, I cannot see it now, but I feel per- 
fectly certain it is there." Now, Mr. Banks' eye is unquestionably 
a good one. He has on several occasions pointed out with the 
naked eye the satellites of Jupiter, and has tested their position 
afterwards by the tefescope. Then again, with reference to the 
dark side of Venus, I showed the planet on the meridian to a 
friend, who had never seen her through a telescope before, and he 
said, I see the whole round." I was quite staggered. I tried 
myself and could see nothing. I got the dark band and covered 
the illuminated portion, and he could not then see what he had 
seen before. The power was 120, a 9 inch silvered on glass 
mirror of the highest excellence. The last transit of Venus proves 
there is a luminous line visible round Venus, possibly arising 
from the atmosphere of the planet, as seen before it passes on 
the sun*s surface. This is clear both from the eye observations 
and the photographs. Is it possible that at other portions of the 
orbit of the planet, long before she comes into inferior conjunc- 
tion, this same appearance is occasionally seen ? I believe that in 
some instances it is an illusion, but it does not follow that it is 
always so. The present is a favourable time to look out for this 
specially exceptional appearance. 

Oapt. Noble : It is a very old story to tell you that I have 
observed every inferior conjunction of Venus for some years back, 
and upon every such occasion, save one, I have seen, as plainly as 
I see you, the dark limb of the planet projected on something. 
I use an ordinary Huyghenian eye-piece, and in place of a 
diaphragm a card perforated with a red-hot needle, so as to 
avoid any fringe, which is an annoyance. The hole is made just 
to take in the disc of Venus, and I have seen unmistakably 
the whole body of Venus, with the illuminated crescent like a 
hair of light around it, and the sky on the outside lighter than the 
disc, as though this were projected on the corona. That I have 
seen this on every occasion of inferior oonjunction save one, I am 
prepared most certainly to affirm. 

Mr. Green : Have you seen it at quadrature ? 

Oapt. Noble : No. I never attempted it. 

Mr. Green :" I do not see what you gain by limiting the field. 

Oapt. Noble : The glare of the general field disturbs the eye. 
If you try the limited aperture you will find the advantage of 
it as I did. 

Mr. Burton: The photographs that had been taken of the 
transit show that the appearance then seen was due to an atmo- 
sphere, and not to light upon the dark limb or the background of 
the corona. 

Lord Lindsay: When I was in Mauritius, using a 6-inch 
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telescope, and double image micrometer, we found the planet 
had almost a ring of light, and we could imagine we saw the 
bright line continued, but the only way we could decide that it 
was not continued, except in imagination, was to put a small 
diaphragm in the double image micrometer and out off the 
bright part altogether, and then we could see that the bright 
line did not go all round. We were not able to see any crepus- 
culum or anything of that description, showing any pwrt of the 
dark limb. 

Mr. Neison : If you take the case of the moon when past the 
■first quarter, you can see the dark portion by cutting off the 
bright pai-t, but you will not be able to see the dark portion if 
yon conceal the greater part of it as well as the bright side. 

Mr. Marth mentioned that lately there had been a paper 
published in Vienna, in which the author had put together all 
the instances known in which the dark side of Venus had been 
observed. He had not yet seen the paper itself, which was 
probably in the Society's library, but only knew the account of 
it given by Winnecke in a publication of the Astron. Gesell- 
schaft.* 

The President : I am sure we are very much obliged to Mr. 
Green for calling attention to the subject, and also to Mr. Marth 
for directing our attention to the paper of Mr. Winnecke, which 
those who are at leisure will be able to study more minutely. 

The meeting adjourned at Half-past Nine till Friday, the 
1 2 th of May. 

* [ Note by Mr. Marth : — The paper itself is by Mr. A. Safarik, and 
printed in the Notices of the Bohemian Academy of Sciences^ of July 18, 
1873. Winnecke's account of it is found on page 213 ff. of vol, 9, of 
the Viertefjahrs-schrift der Astron. GeseUschaft, 

It may, perhaps, be well to reprint here the oldest known statement of 
the secondary light of Venus having been observed, which is found in 
the first edition (of 1 715) of Derham*s Astro. Theology ^ Book V. Of the 
figure of the several globes of the Universe. 

" And this sphaericity, or rotundity, is manifest in our Moon, 

yea, and in Venus too ; in whose greatest falcations the dark part of their 
globes may be perceived, exhibiting themselves under the appearance of 
a dull and rusty colour." 

To the third edition (of 1 719) a footnote is added. 

** What I have here affirmed of the Secondary Light of Venus, I have 
been called to an account for, by an ingenious astronomer of my 
acquaintance. But I particularly remember, that as I was viewing Venus 
some years ago, with a good 34 foot glass, when she was in her Perigee, 
and much homedy tliat I could see the darkened part of her globe, as we 
do that of the Moon soon after her change. Ana imagining that in the 
last total eclipse of the Sun, the same might be discerned, I desired a 
very curious observer that was with me and looked through an excellent 
glass, to take notice of it, who affirmed that he saw it very plainly. 

The total eclipse here alluded to was obviously that of May 2 (N.S.) 
1 71 5, when Venus was a morning star already beyond her greatest 
elongation.] 
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Notes of a Voyage to Kergtiden Island to observe the Transit of Venus, 
December 8th, 1874. By the Rev. S. J. Perry, F.R.8. Reprinted 
from the Month and Catholic Review, Manresa Press : Roehampton. 
1876. 48 pp. 

This is a very interesting and well written pamphlet In carrying out 
the important object of the expedition the writer and his assistants had 
to endure hardships and dangers ; and they deserve all praise for the 
skill, perseverance and endurance which they manifested. The way in 
which difficulties were overcome, mishaps rectified, and a fair amount of 
success achieved, in spite of adverse elements, envious skies, and no little 
personal discomfort, reflects on the Rev. S. J. Perry and his coadjutors a 
nigh degree of credit. It is impossible to conceive, after reading this 
account, what more they could have done, or how they could have done 
better. We give a few extracts from, the narrative. — Among the many 
expeditions sent out by England or her colonies for the observation of 
the transit of Venus last year, few, perhaps, attracted more attention or 
excited more interest than that destined for the Land of Desolation. Its 
excellent geog^phical position gave it special claims, situated as it is at 
the spot best smted as a south station for the application of Halley's 
method of total duration, and as an east station for retarded ingress to 
pair with Honolulu in Delisle^s method, and at the same time being 
nearly as good for the direct as for the indirect mode of attack. And 
then the desolate situation, almost three thousand miles away from any 
habitable spot ; the dreary aspect of an island of rock and lake and bog, 
without man or beast or tree to break the monotony of its loneliness ; 
and, most of all, the fearful approach through mist and storm, with 
waves the greatest in the world, and winds blowin? a gale five days out 
of every seven. All tended to create a sympathy for those who had the 
honour of being entrusted with this important post " (pp. 2, 3). What 
was accomplished is thus summed up : ^* We are now in a position to 
take in at a glance the complete results obtained on December 8th at our 
three Eerguelen stations. Of the two external contacts, the first, which 
from the very nature of the observation can only be a rough approxi- 
mation without the aid of the spectroscope [the use of which was 
prevented by fleecy clouds and haze], was observed by several, and the 
second accurately timed by three observers. Both internal contacts 
were well observed by three persons, and fortunately the most important 
observation was also that which was best observed. The time was also 
taken when the centre of the planet was on the sun*s limb, and though 
this cannot compare in accuracy with the contacts generally, it might, 
when estimated by a practised observer, fairly be preferred to the first 
external contact. Besides contacts and bisections, we obtained thirteen 
photographs of Venus on the sun, seven of which may be of value, and 
about an equal number of micrometic measurements of the distance 
between the limbs, with also a few diameters of the planet. We have, 
therefore, data sufficient for the application of the methods of both 
Halley and Delisle, and also for the photographic or direct method" 
(p. 26). 

The determination of longitude detained the expedition long after the 
observation of the Transit. " We had never lost sight," says Mr. Perry, 
" of the simple though weighty instruction of Sir G. B. Airy, that * the 
utmost attention must be given to the determination of absolute longi- 
tude, which will probably be fundamental for those seas.' An excellent 
run had been made. with eight chronometers from the Cape to Eerguelen 
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on the voyage out, and we- had already determined by gunpowder flashes 
the difference of local time between the English observations at Observe- 
tory Bay and Swain's Haulover and the American station at Molloy 
Point. Besides this, chronometer runs between the Cape and Kerguelen 
had been made by the Swatara, U.S.N., and H.M.S. Challenger; and the 
German war frigate Gazelle had compared chronometers with our 
standard clock on the occasion of her visit. But when longitudes are 
required correct to a second of time, much more than ordinary care must 
be taken " (pp. 27, 28). ** The return of the Volage from the German 
station at Betsy Cove brought us to the close of the year 1874, and we 
still had two months to spend in the Land of Desolation before we could 
hope to complete the observations we had undertaken. The results 
-required at each of the government stations difft-red but little, and yet 
there was a vast difference in the amount of necessary labour. At some 
places, where one cloudless night followed another in rapid successior, 
even the moon observations were a matter of mere ordinary routine ; 
but when half a dozen momentary glimpses at one or other of the clo<-k 
stars was the only fruit of sitting for several hours, or even for the 
greater part of the night, at the transit instrument, the snow often falling 
whilst the star was being observed, it required a strong sense of duty to 
keep steadily to the work " (p. 34). The final result, however, was not 
bad. " The moon, which had served us so hardly at first, had becon e 
somewhat more tractable, and her transit on the morning of our de- 
parture made up a total of nineteen meridian passages, which, with 
ninety double altitudes or azimuths and one occultation, furnish the 
data for our fundamental longitude. The run from the Cape to Ker- 
guelen with eight chronometers, and the longitude connections by 
gunpowder flashes and chronometers, along with the latitude observa- 
tions, complete, the work dune by our expedition for the determination of 
the exact position of the group of Eerguelen stations'' (p. 41). 

About the results of the different expeditions Mr. Perry observes : — 
**The accuracy of the results, and the consequent degree of approxi- 
mation to the true solar distance now attained can only be correctly 
estimated after a most careful examination of the observations themselves ; 
but from what we know of the extreme care taken in the longitude de- 
terminations, and of the nature of the contacts, as also of the excellence 
of the photographs, we may predict with confidence that the labour and 
expense will not have been in vain. But apart from the times of contact 
and the measures of the photographs, which require long and persevering 
labour previous to their discussion, many results have been obtained 
which are of value in themselves, and also from throwing light on what 
should be done in 1882." 

Of the Black Drop he says : — " Considering the very large number of 
practised observers who were watching the transit with the expectation 
of witnessing the phenomenon, and yet could not detect the least trace, it 
is no slur on anyone to attribute the appearance to some peculiarity of 
atmospheric conditions, or of instrument, or even of a personal nature " 
(p. 46). 

The pamphlet concludes as follows : On reaching Malta we had 
finally to bid adieu to Capt. Fairfax and the ofiicers and men of the 
Volage, from whom we had throughout the expedition received so many 
acts of kindness and attention, and to whom any success we may have 
obtained is in great measure due. A parting dinner, with the expression 
of the kindest wishes, and a farewell address from one of the men in the 
name of his companions, accompanied by a poetic effusion descriptive of 
the incidents of the voyage, were fresh proofs, where none were wanted, 
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of the generous spirit in which one and all had endeavoured to carry out 
perfectly the object of our expedition. H.M.S. Volage arrived safe at 
Portsmouth a few weeks later, and the results of our labours were at 
once deposited in the hands of the Astronomer-Boyal, Sir G. B. Airy, 
who bore the burden of the preparations, and who is now actively super- 
intending the reduction of the observations." 



CORRESPONDENCE. 



N.B. — We do not hold ourselves answerable for any opinions expressed 
by our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



VENUS, 



Sir, — ^The great northern declination of this planet during the months 
of May and June affords an excellent opportunity for observation. 

The object of this letter is to draw attention to the singular and -as yet 
unexplained phenomena of the occasional visibility of its unillumined 
hemisphere. The last transit observations are most explicit as to the 
appearance of a delicate ring of light round the portion of the planet 
that had not entered upon the disc of the sun. It is possible that this line 
of light may be visible when the planet is at a more distant part of its 
orbit At the last meeting of the Royal Astronomical Society, Captain 
Noble stated that at each inferior conjunction for some years past, he 
has been able, by the use of a very small slip in the eye-piece, to see the 
whole of the disc of Venus, the unillumined portion appearing as a dark 
object against a lighter background. It is possible that this also may be 
observed when the planet is at a greater angular distance from the sun. 

It is desirable that those who take an interest in this matter, should 
observe not only with the usual eye-piece, but with one in which the field 
is reduced by the insertion of a very small stop, or provided with a central 
dark band, so that the illumined part of the planet may be readily passed 
out of sight, thus enabling the eye to judge more correctly of the nature 
of the relief by which the remainder of the disc becomes visible. Should 
the appearance be that of a dark body against that of a lighter sky, then 
the phenomenon should be equally visible, whether on the meridian or 
after sunset ; or on the other hand, if a faint ring of light be observed 
completing the form of the planet, by uniting the cusps, if visible when 
Venus is near the meridian it should be more clearly seen when the sun 
is below the horizon. 

In either case this subject is worthy the most exact attention, and 
should the observations prove negative, they will not be without their 
value. 

I remain, Sir, yours most respectfully, 

NATH. E. GREEN. 



ELECTRIC LIGHTING OF TELESCOPE CIRCLES, 5u 



Sir,— I have for the last twelvemonth, by the aid of the Gteissler tube 
and BuhmkorfiT coil, been lighting up the time and declination circles, 
watch face, micrometer wires and finder, of my equatorial, with such 
great success that I feel urged to publish it, at the risk of finding that 
the method has already been more efrectually carried out. As, however, 
I cannot discover that this is the case, you may, possibly, think the 
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matter Worthy of notice. I will proceed, therefore, to explain my plans 
as shortly as possible, but I fear even so it will take up too much of your 
valuable space. 

My coil in its cylinder is 9 inches long by 54 inches in diameter, and , 
is worked with a single cell bichromate battery carr3'ing a zinc plate 
3 inches by 5, and holding 110 ounces. This coil stands against the 
equatoreal pillar, south side, with the bichromate battery below. Above 
it, and under the time circle, is a three-way switch, by which the current 
may be turned three different ways. It may be termed the main svnitch, 
and is affixed to the cast-iron pillar of the equatoreal. The time circle 
has two-thirds round it a segment Geissler tube of Uranium glass, and 
between the switch and time circle is a short straight Geissler for lighting 
up the journeyman watch, which hangs immediately under that circle. 

The declination circle has round' it an entire ring of the same glass ; 
and the tube of the telescope has fixed in it (on the same side as the 
finder) a straight Geissler Uranium tube lying longitudinally, about two 
feet from the eye end and about six inches nearer the end than one of 
the false light stops. (I ought to observe that my telescope is a 4A-inch, 
and 70-inch focus. ) This stop is lined with white cardboard on the eye 
side for the purpose of reflecting the light into the eye-piece. There is 
a shield defending the eye-piece from the direct light of this Geissler 
tube, but it is attached to a pivot, within reach of the hand, by which 
this light can be made use of directly if more light be wanted. The 
tube of the telescope has a hole in it, opposite the centre of this Geissler, 
(I should here state that this Geissler has in it a volute of Uranium 
glass) the light of the Geissler passes through this hole and strikes a 
white surface set at 45° and thus it illuminates the wires of the finder. 

The watch hanging close under the time circle is lighted >up by the 
short Geissler tube before referred to, which, be it understood, is on the 
same circuit as the time circle tube. The main switch turns the current 
either into the declination circle tube, or into the time circle and watch 
tubes, or again into the micrometer wires tube. In the latter circuit, 
there is an auxiliary switch, affixed to the eye end of the telescope tube, 
bandy to the touch, by which the micrometer wires' current may be 
turned, when it is required, into the Geissler ring, which lights up the 
two divided circles of the micrometer. One Geissler ring suffices for 
both circles. 

My reason for not lighting up in a single circuit the watch time, and 
declination circles is simply that it takes a more powerful battery. 

In the case of the two tubes for the micrometer, I do not light them at 
the same time, as the eye would be affected by the light from the ring 
round the position circle when looking through the telescope. There 
could, however, be a circular shield, but I prefer on the whole a switch 
arrangement. It will, of course, be necessary to be careful about the 
insulation, and it is recommended that the eye-pieces should be finished 
off with vulcanite for that part which comes nearest the eye, or one may 
risk a shock in the eyebrow ; of a moderate character probably, as one 
would not be in connection with the other end of the coil. A vulcanite 
eye-piece holder would be equally good. 

Still it is not necessary, as it is very easy to insulate thoroughly. 

The zinc plate of the battery is attached to a cord running over a 
pulley, and is counterbalanced by a weight. One can thus in a moment 
put the battery in action, either partiauy or fully, by dropping the zinc 

Elate into the liquid. There is also a cord attached to the contact 
reaker, by which the light can be stopped without lifting the zinc from 
the liquid. The light current can thus be broken for a few moments if 
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required. The other end of this cord (the loop of which may be held in 
the hand when observing) is attached to the upright which holds the 
screw for adjusting the rapidity of the beat. This upright yields a trifle, 
so one can vary the rate of beat without going to the coil. 

In practice the zinc is dropped into the liquid, and the current is 
turned by aid of the main switch into the Geissler tube of the declination 
circle — the declination is then set off. The current is now turned into 
the tubes which illuminate the watch and time circle ; and the right 
ascension is set off, and the instrument set to time. If the micrometer 
wires are to be lighted up, the main switch is altered to effect that pur- 
pose. The position and distance of, say, the Binary star having been 
taken, the observer moves the switch No. 2 (which is permanently 
attached to the telescope tube close to his hand), and turns the light into 
that tube which lights both the micrometer circles, the values of which 
he then reads off. If the micrometer is not in use, or the finder not 
required, the zinc plate is lifted out of the liquid, as it will otherwise 
waste. 

With respect to the vibration in the light, or what is really alternately • 
light and darkness, if the beats of the contact breaker are moderately 
(not very) rapid, the eye, when looking through the eye-piece, does not 
appreciate the break at all, and the light itself is so very mild and soft 
that the eye is hardly deranged by it. The hum of the beat can easily 
be deadened by a cover. As to the trouble of preparing the batteries, I 
consider it less than the usual lamp trimming — I say *• the batteries " 
because I always keep a second battery ready for use. It will be proper 
here to warn those who are not accustomed to use the Ruhmkorff Coil, 
that he will be found an awkward customer if the hands touch the two 
wires and so make the circuit. My plan, therefore, is to cover all the 
apparatus with India rubber cloth as well as the exposed points. 

I fear that this description is over long, but I trust that you will permit 
it to appear in the Astronomical Register^ on the plea that this method of 
lighting an equatoreal adds greatly both to the comfort of the observer 
and to rapidity in his manipulations. 

I am, sir, yours faithfully. 

Upper Redland, Bristol: W. E. METFORD. 

April 20, 1876. 

COLOURS OF DOUBLE STABS. 



During the last two years I have noted as carefully as possible the 
colours of most of the double stars observed b^ me with a six-and-a-half- 
inch silvered-glass reflector. The following list contains objects selected 
from the stars examined, which either seemed to show changes of colour 
in one or both of the components, or confirmed changes noted by other 
observers. That I might be as little biassed as possible by the recol- 
lection of the colours set down in the works I used for reference (Webb's 
CeksttcU ObJectSj and Darby's Astronomical Observer), I took especial care 
not to refer to them until after each evening's observations, and, though 
in a few cases— such, for instance, as rj Cassiopese — I had a general idea 
of the colours I expected to see, yet in most instances I can safely say 
that my impressions were not influenced by any previous knowledge. I 
have not referred in the notes to any colours mentioned in Cdestial 
Objects, as that book ought to be in the hands of every one who possesses 
a telescope of two inches aperture and upwards. The telescope used in 
making the following observations was a ^-inch silvered-glass speculum, 
by Calver, of about 80 inches focus, mounted on an altazimuth stand by 
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Home and Thornthwaite, and the eye-piece, an Huyghenian. by the same 
makers, having a measured power of 164 diameters < n the 6i-inch 
mirror. The definition and space-peQetrating powers of the speculum 
are admirable. With a power of 430 I have seen Andromedae and 
/3 Delphini in contact, and well elongated the double companion of 
P. XX. 178, Delphini. The minute comes to the same star, an i the faint 
attendants of fi Andromedae, 6^ Cygni, e Trianguli ; the double comes 
to /3 Equulei, and 0^ Eridani, &c., are well seen with power 164, even in 
bright moonlight. The power used was compared on several nights with 
two eye-pieces, by Browning, marked B.and C, and two aplanatics of 
Home and Thomthwaite's of about the same powers, and no perceptible 
difference in the colours of the images formed was found to exist in any 
way. Many of the stars noted by Admiral Smyth as distinctly white 
appear to have become of a decidedly yellow hue, or to be in a transition 
state from white to yellow, and vice versa. This cannot be accounted for 
by the different sorts of telescopes used in the observations, as many of 
the changes have been noted by Webb, Dembowski, and other observers, 
all using refractors. A Transatlantic astronomer, one uf the greatest 
living authorities on the subject of double stars, has recently asserted 
that there is no instance known of a variable companion to a double star. 
I venture to think that this somewhat sweeping statement requires 
modification, for if variability in light does not go hand-in-hand with 
variability in colour in every case, it assuredly does so in a great many. 
It is to be hoped that so fascinating a branch of stellar astronomy will 
enlist many observers, and if every one who examines these twin suns, 
even with a small telescope, would follow Mr. Webb's excellent advice 
and note their colours, we should have a large series of observations to 
work upon. 



No. 
I 

2 



Stor. 

Antinoi, P. xx. 12. 

P. XX. 139, 140. 
Aquarii, 

r' 

69 P. xxiii. 
94 

200 P. xxii. 



Aquilse, 



Arietis, 



Bootis, 



II 

57 

P. xiXi 307. 

\ 

14 

30 & P. ii. 128. 
33 



19 Capricorni, 0* 

Cassiopeise, r\ 
Do. 



2 3057 
2 3062 



A 

yellowish 
.white 

Igreenish white 
orange 
orange 
reddish white 
light orange 
yellowish white 
yellow 
light yellow 
white 

bright white 
yellowish white 
white 
yellow 

white, with yellow tinge 

yellow 

white 

white 

yellow 

yellow 

light yellow 

yellow 

greenish 

white 

3'ellow 



Epoc'i (in fractions 


urs of of a year.) 


B 187 


— +. 


bluish 


570 


grey 


570 


amethyst 


492 


blue 


492 


blue 


492 


greyish blue 


4-92 


purplish lilac 


492 


greyish white 
yellow 


4-92 


+•57 


pale blue 


570 


pale blue 


570 


blue 


4*62, 5-63 


blue, with tinge of red 


4-95 


blue 


4-9S 


grey 


495 


lilac or purplish 


^95 


'garnet 


3-56 


white 


556 


bluish 


i7o 


flushed white 




violet 


370 


bright purple 




garnet 


570 


blue 


370 


grey 


563 


yellow 





Digitized by 



Google 



Ii8 



Correspondence. 



26 C;eti, y 



27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

37 
38 
39 
40 

41 
42 
43 
44 

46 
47 



Ceti, V 
Cygni, 0* 

P. XX. 199. 
Delphini, y 
Equulei, P. xx. 376. 
Geminoram, y 

X 

15 
20 
61 

]g iv. 45- 



49 
50 
51 
52 
53 
54 

li 

57 
58 



61 
62 
63 



Pegasi, 



33 
52 

2 712 

K 

3 

Piscium, a 
42 

Scorpionis, K 
Serpentis, 5 
6 

02. 308. 
59Trianguli, f 
60 „ P. ii. 
Una Majoris, a 



very light yellow very light blue Urg$ 

yellow reddish lilac 4*95, 6*05 

colours exactly as Webb, 67, 69 5*46 
blue mauve 5*46 

yellow bluish 
orange light blue 

white, with yellow tinge (not noted) 
yellowish white purple 
white purple 
yellow, with reddish cast light purplish 
white greenish white 

white (not noted) 

^ _ (not noted) white 
Hercuiis, S ^ very pale yellow livid 

60 yellowish white (not noted) 

Monocerotis, 11. orange B & G less orange 

Ophiuchi, a bluish yellow (not noted) 

X white greenish white 

61 white white 

73 yellowish white whitish 

Orionis, 23 very light straw-colour light blue 

31 red blue 

very light yellowish white very light purple 
light yellow light yellow 

white pale plum-colour 

yellowish white purple 
yellowish white flushed white 

greenish white light fawn 

yellow bright green 

(not n<'ti<d) (B not noted), 

pale y* i ow lilac 
yellow greyish blue 

orange yellow bluish 
white (not noted) 

160. pearly white bluish white 

whitish yellow lilac 
white greenish white 

yellow ly®^^<^'^ 
Notes. 

Whitley, white, grey, /687. 

Light yellow, pale violet, P. Sm. f$6'7 Sest white, azure, /45*8. 

Sm. pale white, flushed, /49*2. De. A. blanche, /63 9. 
Sest. orange yellow, orange, /45*8. P. Sm. & S's colours corre- 
spond with Smyth's. Main. B. dull white, /6i*8. 
Closer than 5"-9 ? : Hind yellow, lilac, /46'6 : Sm. pale yellow; 
reddish grey, lilac, or plum, /52'8. Main, white /61, /69, /70; 
deep yellow, bluish, /68. 
H. & S. ruddy, greyish, /22 : 2. alba-sub-flava, canilea, /30*9, flava, 
cserulea, /36'6. Sest. orange yellow, orange, /45*o. P. Sro* 
yellow, light warm lilac, l$6 7. Main, rose tinted, light green,/6i 8. 
Contrast certain, colours dithcult. Sest yellowish white, yellowish. 
Divided, 80 on 6^in. minute cluster ± 10' p: is the 14 mag. 
attendant variable P I have often found it very difficult, it is of a 
deep indigo blue hue. 
A 6 m. at least ; B seemed under 10 m. and showed a very sharp 
disc. 2 57, alba subviridis, 9*2, /3r3. A. yellow, Webb, /50, /64, 
16$. So,De, '63. 
B 12 mag. ± ; too bright for 13 mag. 



[garnet 
C light 



5"! 

S"! 
5-i8 

570 

570 

5H 
570 

4- 62 
5*47 
5*47 

5- 14 

5H 
519 
519 

5*63 

4*9? 
4-86 

4- 92 

5- 47 
5-42 
5-42 

4*86 

4*95 
5-20 

5-20 

519 



No. 
I. 
3- 



8. 
9- 



12. 
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13. Sest. white, pale azure, /44'9. P. Sm. pale yellow, light lilac, 

Sm. pale yellow, fluslied blue, Main, white, lilac, /63. 

14. A fourth star ± 16 mag. 80°: 90". Birminghaia's comes glimpsed. 

Ward. 2|-in. Wray. Dec. 

15. Not I mag. difiFerence. Whitley, both grey, /68 7. Main, equal, 

white, /63. 

16. A almost as bright as /i Arietis. A white. H. & S. /22. 2 sub- 

flava, /317. 

17. D : A white, /43*3. Hind, yellow purple, /4S*3. Talmage. White, 

blue, /66*4. De-jaune clair, couleur de rose, /68'4. Colours vary. 
20. Burnham's comes at -jr 30* 145° seen in full moonlight. Only one 

companion noticed to the 7.5 mag. Distance over 65'' f. 
23. H & S. white, blue, /23*8. D. yellow, blue, /419. De. blanc, bleu- 

cendre : sures. /54'8. P. Sm. pale yellow, light blue, /567. 
25. D. white, /43*8. De. jaune clair, oliv&tre, /73-6. 

27. Cones certainly not less than 13m. and lilac hue most decided; it 

has been seen with perfect ease by Captain Noble with 4'2-in. achr. 
power 74 ; and by Mr. Ward, at Belfast, with 4-28-in. Wray, 
power 86. 

28. Angle of 323°-8, not 333°-8, as in Celestial Objects. 

33 Another comes ± 14m., 180° 85". 2. 3*2 subflava, 8*2, subpurpurea, 
/3972. H. & S. white, blue, 722. Hind, yellow, dusky, 4*5, 
9 naag., /45'9. De. 3*5 jaune, 8*3 rouge fonce, /S4-03. Webb, A, 
pale yellow, comes iim. (Int obs.). 

34. Perhaps the merest yellow tinge in A. B lovely colour, resembles 

the hue of the companion to Aquarii. 

35. Forms a pretty trapezium with a 14m. and 15m. Hh 6o".np. 

36. Mags, as 2 /30. Sest yellowish orange, yellow, /45*9. 

37. See Monthly Notices, R.A.S., Vol. XXXV., No. 6, 7. A 2nd comes 

± 14, 360° 65" with a 15m. a little sp. it, and a distant i4jm.foll: 
3S. The star n. of the neb. ^ iv. 45. 2 or 3 small stars between. Can 

the colours have been accidently reversed in Cycle? 
39 Webb, pale lemon yellow, lilac, /65-4S. De. blanche, bleu clair, 

/69*02, /73*oo. Main, straw coloun d, reddish, /62. 
41. A 4th star, 14 mag. or 15 mag. ± 85' 190° 2 5*0, 5*5, 6*0 albsB 

insignes. De /54' 1 9. toutes blanches. Main, all brilliant white, /63. 
43. A comes ±15 mag. 180° 45'. A brighter one Hh 160° 95". 2flava, 

subcserulea, /25 — /34. De blanche, cendr^, /68'95, / 72*87. 

Engelmann. yellowish green, green, 16$' $3' See yellow, blue, 

/64:58. 

4|. Hardly ^ mag. diff. p. one brightest. 2 5-5, '5-8, albsB, /27-37. 

Fletcher, 6, 7, yellow, /5i'5i. Main. 7J, 8 : white, /61. 
45. Closer than tt Aquilae. 2 alba. /3 1 05. Fletcher, white, yellow, 

40. Sest. yellowish, bluish white, /4S*9. 

47. Comes 9*8 m. of 2's scale, beautiful contrast Buffham, /68. orange 

red, clear blue, 10 m. 2. 

48. H. & S. white, blue, /22*02. 2 albse, /3r22. Main, silvery white, /62. 

49. Webb's comes rt ^3 ™* 90" 20°, whitish blue. 

51. Comes +iijm. 23 9 subilava io*8, /3i*s6. De. 4*3 jaune clair. 
B 9*5 — n o, /65. Probably variable. 

55. C. Violette. De. /72*8o. A-B variable in colour, white and yellow. 

56. P. Sm. pale yellow, warm lilac, I $6' J. 

57. Discovered by Burnham. Very beautiful. 

58. 2 2041. 

59. 2 5 3 egregiS alba, 11-3. /3311. 

62. 2 alba sub-virides. Sest white, yellowish, /44*5. Main, greenish 
yellow, 1 62. 

Honiton Rectory, Devon: HERBERT SADLER 

Qaeen*s College, Camb. 
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ASTRONOMICAL OCCURRENCES fOR MAY, 1876. 



DATE. 


Principal Occorrencefl. 


Jupiter's Satellites. 


Menuiati 
Passage 


Mon 


1 


h. m. 


Sidereal Time at Mean 
Noon, 2h. 39m. 1*328. 


Ist Ec. D. 
1st Oc. B. 


h. m. s. 
10 28 2 
^3_o 


h. m. 
Moon. 
7_4-3 


Tues 


2 




Sun's Meridian Passage 
jm. 1 1 '45s. before Mean 
Noon 


1st Sh. R 
1st Tr. E. 


9 46 
10 7 


7 52*4 


w eu 


o 
O 


9 49 


Near approach of 89 
Leonis (6) 


3rdEc. D. ji5 40 4 


J/ 5 


Thur 


4 


14 28 


Occultation of B.A.C. 
4200 (6) 


and Sh. I. 
2nd Tr. I. 
and Sh. E. 
and Tr. E. 




9 20*8 






12 I 


Occultation oi SoVirffinis 

Uranus in quadrature 
with Sun 








Fri 


ft 








10 3*6 


Sat 


6 






and Oc. R. 


10 3 


10 47*1 


Sun 


7 


21 52 


Full Moon 


Ist Sh. I. 
1st Tr. I. 


14 59 
r5 14 


II 32 2 


Mon 


8 


20 


Conjunction of Moon 
and .Timitpr C" ai' N 


1st Eo. D. 
l8t Oc. R. 


12 21 55 
14 44 


12 19*4 


Tues 


9 






1st Sh. I. 
1st Tr. I. 
1st Sh. E. 

*Ov A. 1 . Him 


9 27 
9 35 
11 40 

" 5' 


Jupiter. 
12 31*8 


Wed 


10 






1st Oc. R. 


9 10 


12 27*4 


Thur 


11 






and Sh. I. 
and Tr. I. 


15 24 
15 42 


12 22*9 


Fri 


12 










12 i8*5 


Sat 


13 






and Ec. D. 
and Oc. R. 


9 35 36 
12 17 


12 14*0 


Sun 


14 






3rd Sh. I.. 
3rd Tr. I. 
3rd Sh. E. 
3rd Tr. E. 


9 18 

9 47 
II 15 
11 19 


12 9*6 


Mon 


15 




Saturn's Ring : 
Major axis =37" 72 
Minor axis=4'''i9 

Illuminated portion of 
disc of Venus=o*440 

Illuminated portion of 
disc of Mars =0*978 


1st Ec. D. 


14 15 55 


12 5'i 


Tues 


16 


I 26 
23 


C Moon's Last Quarter 
Occultation reappear- 
ance of B.A.C. 7835 
(6*) 

Conjunction of Moon 
and Saturn 0" 13' N. 


ist Sh. I. 
1st Tr. I. 
1st Sh. E. 
Ist Tr. E. 


II 22 
11 23 
13 34 
13 34 


12 07 
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UATB. 


Principal Occurrences. 


Jupiter's Satellites. 


meridian 
Passage. 


Wed 


17 


h. m. 

6 


Opposition of Jupiter 
and Sun 


Ist Oc. D. 
Ist Oc. R. 


h. m. s. 
8 42 
10 54 


h. m. 

Jupiter. 

II 56-2 


Thur 


18 




Sidereal Time at Mean 
Noon 3h. 46m. 2783. 


1st Tr. E. 
1st Sh. E. 


8 
8 3 

12 I 
14 41 37 


II 51-8 


Fri 


19 




Sun's Meridian Passage 
' jm. 44*363. before Mean 
Noon 




" 47-3 


Sat 


20 






and Oc. D. 
and Ec. R. 


II 42-9 
11 38-4 


bun 
Mon 


'21 






3rd Tr. I. 
3rd Sh. L 
3rd Tr.' E. 
3rd Sh. E. 


13 2 
13 16 
1438 
15 14 

9 35 
9 51 


22 




and Tr. E. 
and Sh. E. 


11 34-0 


Tues 


23 


3 25 


• New Moon 


1st Tr I 
1st Sh. I. 
Ist Tr. E. 
1st Sh. E. 

Ist Oc D. 
1st Ec. R. 


'3 I 
13 *o 
15 18 
15 28 


II 29 5 


Wed 


24 

25 
26 


17 
22 


Conjunction of Moon 
and Mercury 3** 23' S. 

Conjunction of Moon and 
Idars 4" 2' S. 


10 26 

12 46 12 

9 45 
9 57 

14- 16 

9I8 

9 5i 

11 49 

12 26 

14 52 

15 10 


II 25*1 


Thur 




1st Tr. E. 
1st Sh. E. 


II 20*6 


Fri 


S 


Conjunctionof Moon and 
Venus I** 43' S. 




II l6'2 


Sat 


27 


8 49 
941 
8 


Occultation of y Cancri 
(4i) 

Reappearance of ditto 


and Oc. D. 


II 11-8 


Sun 


-| 
28 


Saturn in quadrature 
with Sun 




II 7*3 


Mon 


29 


1748 


J Moon's First Quarter 


and Tr. I. 
and Sh. I. 
and Tr. E. 
and Sh. E. 


11 2*9 

10 58 5 


Tues 


30 




Ist Tr. I. 
1st Sh. I. 


Wed 


31 






1st Oc. D. 
ist Ec R. 


12 II 
14 40 23 


10 54 


JUN 

Thur 


E 

1 




3rd Ec R. 
1st Tr. I. 
1st Sh. I. 
1st Tr. E. 
1st. Sh. E. 


9 l6 24 
9 18 

■9 39 
II 29 
II 51 


10 49*6 
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THE PLANETS FOR MAY. 



At Transit ovkb the Mkridian op Greenwich. 















Meridian 




i/&be. 


Rt. Ascension. 


Declination. 


Diameter. 


Pas 


isa«e. 






h. m. 8. 





/ 




h. 


m. 


Mercury ... 


1st 


1 I c 22 


N.19 


21 


S"A 





37*2 




9th 


A. IQ 2A 


N.23 




6"i 


I 


8*6 




17th 


3 41 


N.25 


20^ 


f-2 

7 


I 


28-3 


Vciiiis 


25th 


3 44 57 


N.25 


I 


I 


31-1 


1st 


5 46 19 


N.26 






22"*4 
24"-6 


3 


6-8 




9th 


6 20 47 


N26 


i 




3 


97 




17th 


6 52 34 


N.26 






27"* I 
3o"-3 


3 


9.9 


Jupiter ... 


25 th 


7 20 41 


N.25 


12 


3 


6-5 


1st 


15 48 24 


S.18 


54 


42"-o 


13 


7*3 




9th 


15 44 26 


S. 18 


411 




42"-o 
42"*o 

42"-2 


12 


3^-8 




17th 


15 40 17 


S.18 


281 




II 


562 




25th 


15 36 8 


S.18 


15^ 




II 


20*6 


Saturn ... 


1st 


22 34 40 


S. 10 


34 


i4''-8 
IS"-© 
i5"-2 
i5"-4 
4''-o 


19 


524 




9th 


22 36 42 


S. 10 


24 


19 


23-0 




I7ih 


22 38 42 


S. 10 






18 


53-2 




25th 


22 39 44 


S. 10 






18 


231 


Uranus ... 


4th 


9 14 32 


N.I6 


441 




6 


22-6 




20th 


9 15 38 


N.I6 


39 


4"o 


5 


20-8 



Mercury is well situated for observation, setting an hour and a half 
after sunset, at the beginning of the month, the interval increasing. 

Venus may be well observed, being visible at the beginning of the 
month for about four hours after sunset, the interval decreasing. 

Jupiter rises about an hour after sunset on the 1st, and may be 
observed during the whole night throughout the month. 

Saturn rises nearly two hours before the sun on the ist, the interval 
increasing. 

LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 
MAY, 1876. 



By W. R. Birt, F.R.A.S., F.M.S. 



Various circumstances have prevented the completion of the list of 
Lunar objects for observation in May. As regards the last list Mr. 
Dennett has published in the English Mechanic^ April 14, 1876, p. 117, a 
drawing of Fracastorius, which contains the southern margin of Mr. 
Simms*s eastern bay. We have not been able telescopically to examine 
Fracastorius during the April lunation, but we hope our readers, especi- 
ally those who possess large telescopes, will make a point of doing so, as 
should the existence of Mr. Simms's two bays be confirmed we shall 
have at least indications of an alteration of some kind within a recent 
period. 

P08IDONIUS. This formation is also one which is well worthy of 
further examination. We have several drawings of it, and shall be glad 
to receive any of recent date. We may remark that the monogram of 
of the Mare Serenitatis contains the outlines of Posidonius with several 
interior objects all numbered. May we ask observers to endeavour to 
identify these objects ; among them will be found an interesting interior 
ridge, a portion of which is apparently contained as a sunken cleft — the 
ridge or elevated part is broken in several places, indicating a former 
irruption of material which has submerged portions of the ridge, if this 
be so, the sunken portion is of more recent origin. 



Digitized by 



123 



NEW MINOR PLANET (i6i). 

The following telegram was sent to the Astronomer-Koyal : 
Planet Watson, 
h. m. ° " 

K. A. 13 28 Dec. S. II 45 

Motion North, 2m. daily, iith Mag. 



Stdiulard. 



EPHEMERIS FOR PHYSICAL OBSERVATIONS OF 
JUPITER.. 



Green- 
wich. 
Midnight. 



Longitude 

of 2;*s 
central u;erid. 



Angle of Annual 
position of parallax 
axis 



1876. 











May I 


3168 


8708 


12*74 


-3-i8 


2 


1076 


7 


12*79 


2-98 


3 


258-3 


•8 


1284 


279 


4 


49-1 


•7 


12*89 


2-59 


e 


199*8 


*8 


1 2*0*1 




1 


00^ ^ 


*7 


I2-q8 


2-10 


7 








— I -00 


8 


292*0 


•8 


13-08 


1*79 


9 


828 


•7 


13-13 


1*58 


10 


2335 


•8 


I3I7 




II 


243 


7 


1322 


118 


12 


1750 


■I 


13*27 


0-97 


13 


3257 




1332 


0-77 


14 


116-5 


8707 


13*37 


-o*57 


15 


267*2 


7 


13-41 


0-36 


16 


579 


•8 


13*46 


— 0*16 


17 


2087 


7 


13-51 


+0*05 


18 


3594 


7 


1356 


026 


19 


1 50- 1 


•8 


13-61 


o*47 


20 


3009 


7 


13-65 


0*67 


21 


91*6 


870-7 


13-70 


+0*87 


22 


242*3 


7 


1375 


107 


23 


33-0 


7 


13-80 


1*28 


24 


1837 


7 


13-85 


1-48 


25 


334-4 


-8 


13-90 


1-68 


26 


125-2 


7 


13-95 


1*88 


27 


2759 


7 


13*99 


2-o8 


28 


66-6 


8707 


1404 


-f2*28 


29 


217-3 


•7 


14-09 


2*48 


30 


80 


7 


14*13 


2*68 


31 


1587 


7 


1418 


2*88 


June I 


3094 




14*22 


307 



Latitude of 
earth | stin 
above ,2^*8 equator. 



— 3-23 —3*01 

—3*22 —3*01 

—3-21 — 3*oo 

— 3*20 —300 

—318 —2-99 

—317 —2*99 
A. M. 
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^.V ASTRONOMICAL POPE. 
Sylvester II., died 12th March, 1003. 

Gerbert or Gilbert, bom in Auvergne of an obscure family, was dis- 
tinguished for wisdom and prudence. From being monk in the Abbey 
of Auvillac he rose to be Archbishop of Rheims, and afterwards of 
Kavenna. On the death of Gregory V. Otho III. of Germany caused 
him to be elected Pontiff, and he assumed the name of Sylvester II. He 
was the first French pope, a. d. 999. Those were times of gross igno- 
rance. Letters were studied and preserved in the cloisters ; princes and 
gentlemen could not read or write, and despised all intellectual culture. 
Gilbert, a good mathematician, a philosopher and linguist, was taken lor 
a sorcerer. He had caused to be constructed the hydraulic organs, 
mentioned by William of Malmsbury, which by means of water gave 
forth melodious notes. He set up at Magdeburg a clock with balance, 
bv which the position of the pole star could be known. The ignorance 
of the times ascribed his advancement and performances to a compact 
with the devil, and he was said to possess in his study a brass head by 
which Satan replied to all his questions. It is related that in 1648 his 
body was discovered at S. Giovanni, in Gaterano. The urn being 
uncovered he was seen dressed in the pontifical robes, and with his arms 
folded. A pleasant odour came forth from the urn, but the corpse 
struck by the air was resolved into dust, and there only remained the 
silver cross, and the pontifical ring. Sylvester wrote six works — On 
Geometry^ On Arithmetic, On the Sphere^ On the Construction of the Astro- 
lobe, Dialogues, Epistles, From the Vedetta Cristiana, Florence, May ist. 
The writer of his biography in the English Cycbpoedia, says, •* There is 
no doubt that Gerbert was a man of great ability, and of very exten- 
sive acquirements for his age. When master of the cathedral school of 
Rheims, he made it one of the fir^t in Europe, and its high character was 
maintained for nearly a century after his death. Geometry and astro- 
nomy were Gerbert's favourite pursuits, and he is said to have been 
acquainted with the Greek language." 
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ROYAL ASTRONOMICAL SOCIETY. 

Session 1876 — 77. 

Third MeetiDg of the Session, May 12th, 1876. 

William Huggins, Esq., D.O.L., LL.D., F.R.S., President, 
in the Chair. 

Secretaries — Mr. Dunkin and Mr. Banyard. 

The minutes of the last Meeting were read and confirmed. 

Ninety-nine presents were reported as having been received 
since the last meeting. Mr. Banyard drew especial attention to 
five volumes of sun-spot drawings, which had been presented to 
the Society by the Bev. Frederick Howlett. The series begins on 
the 1 8th July, 1859, and continues up to the middle of 1874. 
The drawings have been made with a 3 -in. telescope by Dollond. 
On each day a drawing of the whole disc is given, showing the 
position of the spots, as well as beautifully finished enlarged 
drawings, showing the details of the principal spots and groups. 
Several of these drawings have already been engraved in the 
Monthly Notices, and they will form a valuable addition to the 
collection of sun-spot MSS. now in the possession of the Society. 

The President : This present is so important that the meeting 
will be glad to know that the Council have passed a special vote 
of thanks to Mr. Howlett. (Hear, hear.) 

VOL. XIV. 



1876. 
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Mr. Banyard : We have also received, from Padre SeccM, a 
complete set of the Atti dell 'Accademia Pontificial de Nuovi 
Lincei. Some of the plates were out of prints and Padre Secchi 
has taken the trouble to have these reprinted for us. This series 
began in 1871, when the Boman Academy split into two bodies. 
The old Academy is now called the Beale Accademia dei Lincei, 
and as the adherents of the Pope would not consent to use the 
term Boyal to their old academy, which is one of the oldest 
scientific societies in Europe, they formed a new body which they 
have called the Accademia Pontificia de* Nuovi Lincei. 

Besides this we have received from Lady Herschel, the widow 
of Sir John, a copy of the life of Miss Caroline Herschel, hand- 
somely bound in russia. It contains a great many letters, giving 
an account of Miss Herschers life at Slough, and is a very interest- 
ing volume. The special thanks of the meeting were voted to Mr. 
Hewlett, Padre Secchi, and Lady Herschel. 

Mr, Watson was admitted a Fellow of the Society. 

The President said that he regretted it was his duty, in accor- 
dance with the Bye-laws of the Society, to read the names of two 
gentlemen whose names have to be suspended for non-payment 
of arrears. The names were then read. 

Mr. Dunkin read a letter from Mr. Birmingham, from which 
it appeared that Lohrmann's complete map of the moon — of 
which only four sections have been lutherto published — ^has lately 
been engraved by Herr Barth, of Leipzig, under the supervision 
of Dr. Schmidt, Director of the Athens Observatory, who has 
contributed a descriptive letterpress. The map is 3 feet in 
diameter. 

Dr. Schmidt's own great lunar map, of 6 French feet in 
diameter, will soon be issued from the atelier of the Prussian stafp, 
the Prussian Government having purchased it. It is the result 
of 34 years* labour, containing about 34,000 craters, and an 
equal number of hills, besides over 3 50 rflls and other objects. 

Mr. Dunkin said : I have received a paper from Mr. Bumham, 
which is called A Catalogue of Bed Double Stars. It is intended 
to include only such stars as are not found in the revised and 
enlarged edition of Schjellerup*s Catalogue,** and may be 
described as a list of double stars situated within 121° of the 
North Pole, where one of the components have been set down as 
red. Mr. Bumham remarks in a short preface to the Catalogue 
that the stars have chiefly been inserted on the authority of Sir 
John Herschel, whose partiality for red tints has long ago been 
remarked, and in some cases later examination by other observers 
has shown the colours to be much less decided,, but he has thought 
it better to include them all. 
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Mr. Dunkin ; I have a short note On Goggia's Comet from Mr. 
Dreyer, assistant to Lord Bosse. Mr. Dreyer was formerly engaged 
at Copenhagen, and these observations were made at Copenhagen 
before he entered the service of Lord Bosse. He has sent some 
sketches made with a refractor of 1 1 inohes aperture, which will 
be engraved in the Monthly Notices, The sketches were made 
only on three nights, and Mr. Dreyer thinks they may be of some 
interest, as supplementary to the drawings in the March number 
of the Monthly Notices, On the 20th of June the nucleus of the 
comet was equal to a star of the 5th magnitude. The light in 
front of it he describes as like the top of a fountain. On the 
13th of July there were two luminous tails from the coma, 
decidedly brighter than the region round the nucleus. On the 
1 6th of July the comet was so near the horizon that it could not 
be seen very well. 

Mr. Dunkin said he had a short note of his own On the conjunc- 
tion of Verms with the star \ Geminorum on August iith and i8<A, 
1876. He wished to draw attention to the opportunity which 
would then occur for making micrometrical measures between the 
planet and the star, the latter being of the 4 — 3 magnitude. 
A series of measures made in both hemispheres would no doubt 
be very important, and he hoped some measures would be obtained. 
The nearest approach would be visible from both North and 
South America, a little before sunrise, when measures might be 
taken without any difficulty, the altitude of Venus at this time 
being at Washington about 27°, and at Santiago de Chile 12°. 

Mr. Dunkin said : I have another short note On the discovery of 
four new planets. The announcements seem to come faster than 
ever, and I suppose they will never leave off, but it is only right 
that each discovery should be recorded in the Monthly Notices. 
I have therefore written this short note on the four additional 
planets discovered since the tabulated summary in the Annual 
Beport was prepared. Many of the planets being of the 12th 
magnitude leads to the supposition that the group contains an in- 
definite number even more minute. But so long as observers 
search for planets it is of importance that a current record should 
be made in the Monthly Notices. This duty naturally falls on the 
Secretary, and I have therefore collected together the observa- 
tions of these planets made at the different European observatories 
up to the end of April. 

Capt. Noble was called upon to read a paper entitled Note on 
Dr. Royston-Pigotfs Starlit Transit Eyepiece. He said: It will 
be remembered that at our March meeting Dr. Boyston-Pigott 
exhibited an eyepiece which he called a starlit transit eyepiece. 
It consisted in the nudn of a film of silver or gold ruled through 
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which lines were deposited upon glass; and the object of the eye- 
piece was to enable stars to be observed which were too faint to 
be perceptible when the field was illuminated as it is in the ordinary 
transit eyepiece. Haying been favoured, through the kindness of 
Dr. Pigott, with one of these eyepieces, I have thought a short note 
of the result of the experiments which I have been able to make 
may not be wholly destitute of interest. I find that the mean transit 
of a star over mean of the five lines ruled upon the silver glass 
surface, differs some T^ths or -f^ths of a second from that of its 
passage over or through the central line. Of course, if one 
were employing such an instrument differentially this -f^ths of a 
second might be positive in the one case and negative in the 
other ; and if you were referring the place of an object differen- 
tially to the place of a star you might make an error of seven or 
-^ths of a second. Now, I do not say that my inexperience in 
the use of this instrument may not have something to do with the 
large error I have mentioned. I believe the instrument will be 
valuable for some purposes, notably and particularly, under the 
circumstances in which Dr. Pigott intends it should be applied ; 
that is, where you cannot illuminate the field : but according to 
my experience it cannot compare in accuracy with the ordinary 
system of spider lines lighted by a lamp through the axis of the 
instrument. Still, I think it may be depended upon at night and 
with a small star, within say something like -^ths of a second. 
I can get far nearer to the truth by employing tiie eyepiece ille- 
gitimately, as one does an ordinary transit eyepiece — ^that is to 
say, using it in twilight, where I can see the lines; because in the 
dstrk you only see the flash, and when I can see the lines and can 
get a star bright enough to see through the silver film, then I can 
listen to the ticks of the clock and use it as I would an ordinary 
spider-line eyepiece ; but then one does not want an eyepiece like 
this under those circumstances. A noticeable feature in using it 
is the passage of a ghost in the opposite direction through the 
field. I thought it might be of some interest to know the degree 
of accuracy of the results obtainable by this invention. 

Lord Lindsay : You say there is a probable erro^ of -f^ths of a 
second for each wire. 

Capt. Noble : No I for the mean of the wires. It may be 
greater at one wire than at another You are looking for a transit, 
and the star flashes. You hear the tick of the clock, and it is 
very hard to tell the proportionate part of a second. The lines 
are rather wide, and I am not sure whether you do not see more 
than the star itself. It is a confusing observation ; but taking the 
mean of the transit over the five lines, it will vary about three or 
-f\^th8 of a second from that over the middle one. 
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Lord Lindsay : Does not the sadden lighting up of the star 
give you a sort of shock, which puts you out ? 

Oapt. Noble : Unquestionably ; especially when the star is so 
small that it cannot be seen through the film. The jump quite 
puts one ofiF one's guard. When the star is big enough to be seen 
through the film, it approaches more to the ordinary observation, 
but I think that is rather an illegitimate use of the eyepiece. 

The President: Would you prefer to have the lines drawn 
narrower ? 

Capt. Noble : If the lines were thinner still, I think it woidd 
be an advantage ; it would make the flash more instantaneous 
than it is. You may have the lines made so wide that you see 
more than the spurious disc through them. There is no doubt 
about the value of the instrument. I would certainly rather have 
it than the old ring micrometer for observing differences of Bight 
Ascension. 

Mr. Dunkin : The next paper is an important one by Mr. Hind, 
entitled, On the Transit across the Sun's disc of the great Comet of 
1 8 19. Anything coming from Mr. Hind about comets must be 
taken as standard Mr. Dunkin then proceeded to read the paper, 
from which it appeared that the comet was not discovered till the 
ist of July, 18 19, at Berlin. It passed its perihelion passage on 
the morning of June 28, and so was consequently already receding 
from the sun when it first attracted attention in Europe. Olbers 
calculated the elements of the comet's path, and communicated 
his results in a letter to Bode, dated the 27 th of July, and in this 
letter he announced his discovery of the fact that there must have 
been a transit of the comet across the sun's disc as it passed its 
ascending node early on the morning of June the 26th, two days 
before its arrival at perihelion, and, therefore, while astronomers 
were ignorant of its presence ; the comet, according to his calcula- 
tion, would have passed within a minute and a half of the sun's 
centre. In the same letter Olbers remarks on the interest that 
would attach to any examination of the spots on the sun's disc 
that might happen to have been made during the time of the 
transit. General Von Lindener, of Glatz, in consequence of this 
notice, reported to Bode, that he had looked at the sun at 5h., 6h,, 
and 7h. on the morning of June 26th with a 2j-ft. achromatic, 
by Eamsden, but had found the sun to be without any spots. 
This statement as to the invisibility of the spots on the morning 
of the 26th of June was, however, contradicted by Schumacher, 
at Altona, and by Gruithuisen, at Munich. But the most definite 
observations were those of PastorfF, of Buchholtz, near Frankfort, 
whose sun-spot drawings and manuscripts were some years since 
presented to the Astronomical Society by Sir John Herschel. 
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Pastorff commanicated his observation to the Baron de Zach in a 
letter dated the 25th of November, 1824, more than five years 
afterwards, and his drawings show a nebulous spot with a bright 
centre, whose position is given as & 10" from the south-east limb. 
Oanon Stark also professed to have seen the comet at Augsburg. 
In his published account he said that he had seen it at 7:^h. a.m. 
on June the 26th, as a remarkable spot, which was neither like 
an opening nor a shallow, and in which there was no black depth. 
The spot was not well defined, and 15' 2 5'' from the west Hmb 
of the sun, and 14' 30" from the north limb. Stark adds, that at 
noon — ^his second usual hour for observation — the spot was no 
longer visible. 

Mr. Hind has carefully re-calculated the position of the comet, 
and had found that at the time of Stark's observation its calculated 
place would be 13' 18" from the sun's eastern limb, and 14' if 
from its southern limb, which position, compared with Stark's 
observation shows a difference of 2' 49^^ in B.A. and 2' 45" in 
declination. At the time of PastorfTs observation the calculated 
place was 2' 32^^ east of the sun's centre, and 6' 31" north of the 
sun's centre, which differs widely from the position assigned by 
Pastorff. Mr. Hind remarks that it seems very improbable that 
a comet seen in projection upon the sun's disc should present the 
nebulous aspect described by Pastorff or Stark. It seems far more 
likely that the nucleus only would be observed, and that only as 
a minute black spot, but Pastorff gives it with a bright nucleus. 

Mr. Banyard said : I think that the Society is much indebted to 
Mr. Hind for having so carefully worked up the evidence on this 
subject. If PastorS*s observations are to be depended upon, we 
shall be forced to believe that the nebulosity about the nucleus of 
the comet of 18 19 was of much more opaque material than that 
which composes ordinary comets, and, what is far more difiBcult 
to understand, the nucleus appears, according to his drawing, to 
have been brighter than the sun itself. This is of course possible 
to conceive, if its brightness was caused by chemical action, but 
if its heat was derived directly from solir radiation, it seems 
something like a paradox in the theory of energy. I, for one, 
shall feel glad to be relieved from the necessity of beheving in 
this observation of Pastorff's. Another point not mentioned by 
Mr. Hind, which seems rather to add weight to his view, is that 
the drawing of the comet is on the first page of Pastorff's obser- 
vation book. His regular series of drawings do not begin till many 
years afterwards, but the few detached drawings on the first page 
are made in the same style and with similar mensures from the 
sun's limb as in the latter series of drawings. This on the face 
of it looks a little improbable. 
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Mr. Christie read a note entitled On the displacement of Lines 
in the Spectra of Stars. He said that he had drawn up the note 
in answer to some remarks which had been made by Padre 
Secchi, in which he had pointed out certain discordances between 
the results of the spectroscopic observations made at Greenwich 
and those which have been published by Mr. Huggins. Mr. 
Ohristie said : I think these discordances may be readily accounted 
for by the fact that our early observations wer© affected by 
instrumental errors, which we consider now we have overcome. 
We had considerable difficulty in getting over these matters, but 
I need not detain you with an account of them. I have put 
dovm on the black board the stars which have been observed — 
twenty-one of them — and the motion obtained by Mr. Huggins, 
and at Greenwich ; the sign — denotes that the star is approaching 
the earth, and the sign + that it is receding. In the numerical 
value, of course, we must expect a large discordance, provided we 
have the same sign, that is all we can hope for at present. It 
will be seen that in the whole list of twenty-one stars only two show 
discordances in the signs, viz., /3 Leonis and ri Urs88 Majoris. In 
the case of some others, the results at Greenwich are hardly 
certain as yet, but still, as far as they go, they support the 
estimates given by Mr. Huggins. My point is to show that 
these measurements are not imaginary, though the observations 
are liable to large errors. 

The President : It is very gratifying to me to find that the 
results I obtained are so far confirmed, because I put them for- 
ward at first with considerable misgiving. The line of research 
is a new one, and I think Mr. Christie will bear me out when I 
say that it is one of extreme difficulty. The chief difficulty arises 
from possible instrumental errors. There are several sources of 
instrumental errors which may produce displacements of the lines 
quite as large as those looked for in the star, and it requires 
great care indeed to be quite sure that these sources of error are 
absent. 

Mr. Christie : I cannot sufficiently express to the meeting how 
much we are indebted to the President for the kindness with 
which he has given us the benefit of his large experience, and 
how many mistakes we have avoided in consequence, though still 
we had a great deal to learn. It has saved us a great deal of waste 
of time. We have made some measures of the apparent displace- 
ment of lines in the spectrum of the moon with a variety of 
instrumental adjustments, to show the trustworthiness of the 
method used. In the case of the moon there would of course be no 
sensible shift of the line, and any displacement must be due to the 
instrument or the observation. 
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The President asked whether they had observed any displace- 
ment in the lines of the nebulse ? 

Mr. Christie : We have not attacked that question yet^ but that 
is a field of work we propose to take up at once, and also there is 
the question of determining the displacement of the lines in the 
spectra of the planets, especially of Venus, which is in a favour- 
able position at present. 

Mr. Brett was called upon to describe some observations of his 
upon the distribution of light upon the disc of the planet Venus. 
He said : The remarks I propose to make tend to show that the 
surface of Venus must be in a moltien or vitrified state. There 
are two conditions under which a spherical surface may be seen. 
It may be seen by specular reflection, and it may be seen by 
diffused reflection. 

[Mr. Brett drew upon the the black board and explained that 
Venii!^ being at present in quadrature, the most luminous part 
of the disc as seen by specular reflection should be half-way 
between the limb and the centre.] 

If the specular reflection is perfect, no other part of the disc 
should be seen. What I propose to show is that such specular 
reflection upon Venus would be modified by the diffusion caused 
by an atmosphere. 

[Mr. Brett then drew the appearance of Venus as seen by him 
shortly after quadrature, showing a brighter crescent-shaped area 
upon the disc, the brightest portion of which was near the centre 
of the illuminated part of the disc, but a little nearer to the limb 
than to the terminator.] 

Mr. Lassell said he was far from contradicting anything that 
Mr. Brett had said upon this subject, but he could only say for 
himself that he did not see Venus as Mr. Brett had seen her, 
though he had looked through the same telescope, and at the 
same time, and under precisely the same circumstances. 

The President : It must be remembered that Mr. Brett is an 
artist. 

Mr. Christie : I have no pretensions to be an artist, but some 
two years ago I examined Venus, in order to see if there 
were any marks upon her. At that time she was a little past 
quadrature, and in something of a crescent-shape, and there 
was certainly a gradation of light towards the terminator. Indeed 
it was very marked. I noticed it then without any idea that it 
had any special reference to any theory, but simply as a matter of 
fact, so perhaps my testimony may be of the more value. To my 
eye it shaded off most gradually. I also saw the same appearance 
as regards the cusps as Mr. Brett has drawn. 

Mr. Lassell described on the black board the markings he had 
seen. 
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Mr. Green : I have observed Venus every evening lately, espe- 
cially with regard to the visibility of the dark part of the disc. I 
will not say that the bright area described by Mr. Brett was not 
there, but, if it was, it was an exceedingly delicate marking, for I 
have not noticedj^it ; but I have observed the brilliance of the 
cusps ; it was so great as to give the idea that there must be polar 
snows, as on Mars. With regard to the condition of the surface 
of Venus, I think we may very well compare it with the lunar 
surface. Surely, at quadrature, especially if the moon be seen by 
early daylight, or before it is dark, there is just the same appear- 
ance on the limb of the moon, the portion towards the limb is 
very much brighter than the shaded part towards the terminator. 
If Venus is in a vitreous state, perhaps the moon is so also. But 
with regard to the brilliant point, I will look out for it most 
carefully. 

Mr. Banyard : I think we are not forced into Mr. Brett^s con- 
clusion that if there is specular reflection from the surface of the 
planet, it is necessarily vitiifled or molten« There is a certain 
amount of specular reflection from almost everything. If you 
observe trees, or a grass fleld with a Savart's polariscope, lines 
will be seen indicating that the component in the plane of 
reflection is rather greater than the component at right angles to 
it. There is hardly any surface I know except a heap of white 
flour, that will not give lines when examined with a Savart's 
polariscope. I have no doubt that terrestrial landscape, and the 
ocean as seen from a distance, would show comparatively strong 
traces of specular reflection, but I do not understand how the 
specular reflection theory can produce the crescent form described 
by Mr. Brett. One would expect to And a small symmetrical spot 
of light towards the centre of the illuminated disc, and not near 
the cusps. 

The President : A few days ago Mr. Brett told me what he had 
seen in Venus, and I looked back at some careful drawings I 
made of Venus some five or six years ago, when I first had the 
1 5 inch refractor. I remembered distinctly having seen a certain 
portion of Venus brighter than the rest. I thought it might 
happen that I had seen it brighter in the particular place indi- 
cated by Mr. Brett ; but the parts I had marked as brightest did 
not agree with those seen by Mr. Brett. The general aspect of 
the planet was similar to that described by Mr. LasselL 

Knobel : A few years ago Mr. Browning showed me a 
drawing with a spot on it, precisely in the position the President 
has pointed out, which he said was decidedly the brightest spot. 

Mr. Ranyard : It will be very easy to test Mr. Brett's specular 
reflection theory by observing Venus with the polariscope. 
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Mr. Brett : Mr. Green has quite confirmed my impressions. 
He has assured yon that the corrugated surface of the moon is 
brightest at the limb. If the surface had been covered with 
crystals, it would be a much more satisfactory instance of diffused 
reflection. The drift of my remarks is that the brightest point of 
Venus differs from that of the moon as it is not on the limb at 
quadrature. 

The Bev. Mr. Hewlett was called upon to describe the sun-spot 
drawings which he had given to the Society. He said : My 
remarks will be very few. This is certainly one of the happiest 
moments I have ever experienced since I became a fellow of the 
Astronomical Society. I feel infinitely gratified by the very kind 
way in which my present has been received to-night. These 
drawings extend over seventeen years. I have not deduced any 
theory from this wonderful array of spots : I leave that to abler 
hands. I hope and trust that these volumes of spots will be 
studied by gentlemen interested in the subject. It will be seen 
there is a very remarkable typical variety in the spots. We are all 
familiar with the wonderful group, or series of spots, wherein 
Mr. Garrington and Mr. Hodgson saw that remarkable outburst in 
August or September, 1859. Since then there never has been 
any group of spots in the slightest degree like them, and they 
possess quite a character and form of their own. I think it will 
be seen that there are totally distinct types of spots at different 
periods. Many of them possess a form so peculiar that it will be 
a matter worthy of study and research as to what may or may 
not depend on those forms. I had always intended that this 
result of my labours should be placed at the disposal of this 
Society, and I feel deeply honoured by the manner in which the 
Sodety has accepted the books. Three of the five volumes will 
be found to be drawn all on the same scale. The earlier volumes 
were not always exactly on the same scale. As soon as they were 
drawn from the telescope by projection, they were gummed down 
on the sheets in the volumes. It must not be understood that 
there is any sort of after touching about the drawings. I find 
that the same spot drawings in the possession of the Society 
commence in 18 19, and that they extend to 1837, when there is 
a lacuna of about nine years from 1837 to 1846 ; and then again 
the drawings appear to be deficient from 1 849 to 1859. I am not 
quite aware when Mr. Garrington's series commences. Mine com- 
mences with 1 859, and for the eleven years' period the observations 
were carried on systematically with many hundreds of drawings, 
but from that time to this they have only been drawn at intervals 
when anything unusual stirred me up to draw them again. It would 
be very desirable to secure a continuous series of solar drawings. 
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Mr. Banyard asked whether Mr. Hewlett had in any cases 
marked the position of the north point upon the drawings, or 
whether there was any means of determining the position of the 
Sun*a axis. 

Mr. Hewlett : I have a meihod for approximately determining 
these points. When I wanted particularly the true position of 
north and south, I used to take the same spot at the same minute 
for several days. 

The President : It would add greatly to the value of the books 
if Mr. Hewlett would write an introduction to them, stating the 
method by which the positions of the spots were laid down. 

Mr. Whipp^ : I should not like this occasion to pass without 
reminding the Society that they possess a series of records which 
cover all the intervals that Mr. Hewlett has named. The Society 
possesses a magni£cent series of manuscript drawings by the late 
Hofrath Schawbe, which are now at the Kew Observatory. They 
extend in an unbroken series, I think, from 1825 up to 1867. 
Many of them, I believe, resemble those drawn by Mr. Hewlett, 
and others are drawn on a key chart, which would doubtless fill 
up any information wanted. 

Gapt. Noble asked the object of the drawings having been made 
on tracing paper. 

Mr. Hewlett said that the spots were delineated exactly as pro- 
jected on the screen, but their position was then reversed, and, 
by turning the tracing paper over on the sheet, the object was 
brought to its correct position at once. (Hear, hear.) 

Capt. Noble : Some years ago, at the instigation of Mr, Car- 
rington, I made a series of drawings of sun spots, duplicates of 
which I sent to him. I have seen copies of some of Mr. Hew- 
lett's, and, on comparing them, the agreement is something mar- 
vellous. 

The President : I am sure we are much obliged to Mr, Hewlett 
for his information. (Hear, hear.) 

A paper by Dr. Eobinson was read On the relative powers of 
achromatic and reflecting telescopes, in which he endeavoured to 
compare the relative merits of the two forms of instruments. If 
one of two equally luminous telescopes shows a faint object better 
than the other, this can only arise from the first condensing its 
light into a smaller image. In this respect the achromatic 
presents greater diflBculties than its rival. It has two aberrations 
to be corrected, chromatic and spherical — of which the first is 
never completely destroyed, and the second requires the careful 
figuring and centreing of four surfaces, and defect of homogeneity 
in its glasses disturbs the image ; defective annealing, from which 
scarcely any large lenses are free, tends to produce diffusion, and 
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the same mischief may arise from strain caused by pressure on its 
supports. On the other hand, a speculum has only one surface 
to be figured. But it is very sensitive to irregular pressure ; this 
has, however, been greatly remedied by the system of supporting 
levers invented by Grubb and Lassell. Dr. Bobinson then 
proceeded to compare the power of the great achromatics and 
reflectors, and comes to the conclusion that the evidence of the 
inferiority of reflectors is very inconclusive. 

Lord Lindsay : I think I heard a passage in the paper in which 
it was said that the satellites of Uranus were never seen with a 
telescope under 1 1 -inches. 

Mr. Dunkin : I think that was in reference only to the two 
inner satellites. 

Oapt. Noble : Dr. Bobinson has onl^ to go to Mr. Ward, of Bel- 
fast, and he will show him the satellities of Uranus with an 
achromatic of 4-^inches aperture. 

Mr. Lassell : I do not think there is any evidence except Mr. 
Ward's of seeing them with less than an 8-inch achromatic. I 
should like to say a word about the tarnish which Dr. Bobinson 
speaks of as one of the greatest obstacles to the manufacturer of 
reflectors. I venture to say there is no great danger of tarnish 
with proper care, at the same time it must be remembered that 
there is such a thing as tarnishing of the suiiace of the flint lens 
of an achromatic glass. I have not been very careful in shutting 
up my speculum in any air-tight cover. All I use is a loosely- 
fitting tin cover, and though I have had it for many years, there 
is no perceptible tarnish whatever, even on the small speculum,, 
which is much more exposed. I do not use any tight-fitting cover, 
but merely a plate of tin, which slides over the surface, but does 
not touch it. That is sufficient to keep the hygromatic effect of 
damp, condensation, and evaporation from acting upon the surface, 
so that I think if the alloy of the metals is properly compounded 
there is no danger whatever in tarnish. I should say that in the 
mirror of the 7 J-inch telescope, which has not been touched for 
1 5 years, there is no perceptible depreciation of lustre. 

The President : I am sure the Society will be glad to receive a 
communication from so honoured a Fellow as Dr. Bobinson. It 
is pleasant to find evidence of the continued lively interest he 
feels in the Society. I had the privilege of seeing the speculum to 
which Mr. Lassell has referred, and certainly the polish was as 
perfect as the day when it was finished. 

The President : I have had an opportunity also of seeing Mr. 
Lasseirs 2 ft. reflector, and comparing it with my 1 5-in. refractor, 
and my impression was that the 1 5-in approached the 2 -ft. in 
effective power, but that the 2 -ft. was superior in light, the i5-in. 
approached it very nearly. 
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Mr. Neison read a paper On the satellitea of Uramu, and a 
paper by Mr. Eogerson On the visibility of Oberon and Titania 
was read by Mr. Dunkin. 

The following papers were also taken as read : 

Dr. Berg : On Precession. 

E. Stephan: Observations of Minor Planets made at the 
Observatory of Marseilles. 

Major H. S. Palmer: On recent American determinations of 
geographical positions in the West Indies and Central America, 

J. Ennis : On our sidereal system and the direction and distance 
to its centre. 

The President : I will ask you to return thanks to the authors 
of these papers. The meeting is now adjourned to June 9th. 



REVIEWS. 



Bow to ke^ the Clock right by observations of the fixed Stars with a small 
fixed Telescope : together with Tables of Stars j arranged to show, by the 
use of a little arithmetic, the mean solar time of their apparent Transits, 
to the end of the Century. By Thomas Warner. Improved Edition. 
London : Williams and Norgate. 

The telescope figured and described in this work has a 2-inch objective, 
focal length 30-inches. Though fixed in its cradle to a star pillar, the 
sliding eye-piece enables a vertical range of three degrees to be measured, 
so as to show the declinations of the stars with sufficient accuracy to 
identify them. During the year a zone of oh. to 24h. R.A. and qo to 53 
degrees N.P.D. passes the field of view. Xn this zone the positions of 
1644 (?) stars to the 8th magnitude inclusive for the epoch ist January, 
1875, ^^^^ their annual and season variations in B.A. and N.P.D., are 
given from the best tables. A spirit level, specially adapted for the 
purpose, measures the amount of error that it may be aUowed for. There 
is also a contrivance for illuminating the field of the telescope sufficiently 
to see the wires. 

When the telescope is fixed so as to show the zone of stars Twhich must 
be rather a troublesome operation), and the wires fixed at rignt angles to 
the pdth of the stars, the error of the instrument has first of all to be 
found by a trustworthy watch or chronometer, comparing the time at 
which a star is observed to pass the wires, with the time the star should 
cross the meridian according to the tables. This error is constant, and 
when combined with the mean solar time of the apparent transit formed 
from the tables, will give the mean solar time of the stars pacing the 
telescope : which, compared with the observed times, gives the error of 
the watch or clock. Explicit directions and examples illustrate all this. 
After a description of the instrument, the author says, " Such is the fixed 
telescope, admitting, no doubt, of increased simplicity in consti^ction, 
but, even as it is, very simple. It has no working parts to afiPect the 
accuracy of the observations taken with it, and it is not likely to be 
disarranged by unskilfal usage. It will not find the time, but the time 
having been once found, I believe it will keep it in a very satisfactory 
manner ; and though it may take something from astronomy, and give 
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little in return, it is calculated to be of no small serrice to horology. 
The tables of stars to be observed with it have been carefully prepared 
from several catalogues, including the best, and have been arranged so as 
to be readily used by those who are not astronomers, and whose 
accquaintance with mathematics is limited to the knowledge of a little 
arithmetic. With these facilities for reducing the observations of the 
fixed stars to mean solar time, is it too much to hope that others may 
improve upon the instrument ? " 

We hope that Mr. Warner's contrivance will become popular. He has 
evidently taken much pains to obviate possible derangements in the 
instrument, and a great deal of trouble with the tables, the printing of 
which is excellent. Even observers provided with transit instrument or 
sextant might sometimes find Mr. Warner's instrument useful as a quick 
and ready check upon the clock-rate, when extremest accuracy is not 
required. Of the cost of the instrument — ^made by Troughton & Simms — 
in its present state, we are not informed. We should be rejoiced to find 
that it can be made for a moderate sum, so as to bring it within the reach 
of many who would be glad to keep their clocks right without much 
expenditure of money, time, and trouole. The author appends letters of 
cordial approval which he received from Professor Challis, Cambridge, and 
the late Sir John Herschel. 



Physical Geography: or the Terraqueous Globe and its Phenomena^ By 
William Desborongh Cooley. London : Dulau and Co. 

We notice this work because of its admirable chapters on astronomy, 
of which there are five, and one towards the end of the work treating on 
past changes of climate, which are discussed .in connection with changes 
fn the excentricity of the earth's orbit, and tiie resulting production of 
** Glacial Periods." The work opens with an account of the Solar 
System, the measure of Gravitation and nature of Parallax, and passes 
on to a consideration of the fixed stars and nebulae. The second and 
third chapters treat jof the figure and motions of the earth, the meUiods 
of determming its figure, including accounts of various geodelic surveys 
in France, Great Britain, India, Bussia, &c. ; also its density. The fourth 
chapter treats of the methods of determining the positions of places on, 
and representations of, the earth's surface ; and the sixth chapter refers 
principally to the astronomical causes of heat^ the effect of the sun's 
declination in producing variations in the length of the day, the distri- 
bution on the surface of solar heat ; and thus passes from astronomy to 
meteorology. This branch, however, although well treated, is beyond 
our province to notice. We may, however, remark that the illustrations 
consist of twelve well executed maps and numerous wood engravin&^s 
referring both to the astronomical and other portions of the work. 
Readers who are interested in meteorology will find in the maps much 
information as to the distribution of heat in the isothermals, of pressure 
in the isoharies ; also of wind, rain currents, &c. We strongly recom- 
mend a careful perusal of this interesting book, which ought to find a 
place in every astronomical and meteorological library. 
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N.B.— We do not bold onrselyes answerable for any opinion* expressed 
. by our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



VENUS AND URANUS. 

Sir, — yiy friend Mr. Green has drawn the attention of the Royal Astro- 
nomical Society to the visibility of the unilluminated portion of the disc 
of Venus, and nas alluded to me as one of its observers. 

I have frequently, indeed almost as often as I have viewed the planet, 
seen it from quadrature to the inferior conjunction in the daylight On 
Sept '28, 1863, a few hours from the inferior conjunction, Venus being 
7° S. Q)*8 illuminated disc 0*58, it was very visible, and on Sept. 20, 1866, 
2 p.m., being then about quadrature, I showed the planet to a lady who 
had not previously seen it, and she immediately remarked that she saw 
the whole disc, which, not supposing that it could be then seen, I verified 
by my own observation, and m both cases it was equally well seen. 

I have several very carefully made drawings of the phenomena in ques- 
tion, but in all of these the dark portion is represented as projected upon 
a ground a shade darker and more blue, and herein my drawings seem to 
diner from those of other observers. I have never, till a few nights aeo, 
used a limiting diaphragm, and the powers best with an o. g. 3X, 65in. 
focal leng^, were 76 and 120. On tne loth inst, 9 p.m., I saw the dark 
part of the disc but very imperfectly, although better without than with a 
dark band, which rather distressed my eye than otherwise. 

The visibility of the outer satellites of Uranus, with instruments of 
small aperture, was likewise noticed at the last meetings of the Society, 
and I may be permitted to add that with the telescope used above — a 
TuUy used for many years by the Rev. T. W. Webb— I believe that I 
have seen Oberon several times. In 1866, with what data were avulable, 
I projected a diagram of the apparent orbit of the outer satellites, then 
nearly circular, on which I jotted the computed place of Oberon, and 
made a limiting diaphragm reducing the field to its orbit, and on bringing 
the planet just to the edge of it, saw on five occasions in January a minute 
point of light very distinctly, on four out of the five times in or near the 
assumed place. 

On January 20th, 1866, my notes are: air damp, incipient fog, with 
130, distinctly ; colour, very pale blue ; different from other minute stars 
in die field, and. very near computed place. 

Mr. Lassell, and subsequently Mr. Marth, kindly furnished, in the 
March following, more accurate and fuller data of the orbits and 
places of the satellites, and the places of Oberon deduced from these agreed 
fairly well with those I had noted. 

I may add that I have the gift of a singularly good eye, which is perhaps 
a gp*eater advantage than is sometimes uought, and with a very excellent 
DoUond, of only 2{ inches aperture, 44 inch focal length, I saw the 
shadow of Titan upon Saturn, June 2na, 10 p.m., 1862, perfectly well, 
which Mr. Dawes only thought might be observed with 4 inch aperture at 
the least. 

I can even now, by covering the surrounding sky with my hand, reduce 
Jupiter and Venus to a neat sharp disc, and formerly had no difficulty in 
seeing the pair of stars c Lyrse. 

Some of your readers will doubtless say that the above are altogether 
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optical illttsions. But, dear Mr. Editor, it is difficult to disbelieve the 
evidence of the senses, and I am irresistibly reminded of a dispute 
between two Frenchmen when travelling abroad. One narrated what he 
had seen of the fatal effects of a snake bite in Cayenne (I believe) which 
his adversary, a very learned man, but who had never been out of France, 
maintained was impossible, and I am almost ashamed to confess, Sir, that 
I, when appealed to as umpire, decided in favour of him who only had 
used his e^ea. 

Ealing : May 15, 1876. I am, Sir, yours ^P^^^^^jj^ 

THE METEOR OF SEPT. 24, 1875. 

Sir,— In the Astronomical Megiater for April, in Capt. Tupman*s paper 
on the Meteors of last Sept., I see it mentioned that an observer in Bath 
heard a ''slight continued hissing as the meteor of Sept 14 rushed 
through the air." I saw the meteor, but I failed to notice any sound at 
all. I was walking along a road in direction a little W. of N., and saw 
the meteor slowly descending from N. towards W. I was unable to 
observe its direction with any accuracy, owing to the business I had in 
hand at the moment, or I should have sent a notice of it to your paper. 
Of course I do not pretend to say positively that there was no hissing sound, 
but I certainly did not hear it, and I think I should have done so had 
there been any. I know from experience bow much imagination has to 
do with these things with those who are not accustomed to observe 
astronomical phenomena. The majority of people believe that there is 
always a sound heard with these fire-balls. 

Bath. P. B. 



COGGIA'S COMET 



Sir,— In the fifth number of Vol. 36 of the Monthly Notices of the Royal 
Astronomical Society, that is to say, the number for March of the present 
year, there are contained three beautifully executed engravings of Coggia^s 
comet, as seen in July, 1874. One of them is from a sketch from Mr. G. 
H. With, and two are from drawings taken by Mrs. Newall. 

That representations of a comet taken with instruments of a different 
size, and more especially on different nights should, vary considerably 
may be expected naturaUy enough. On the present occasion, however, 
it so happens that a sketch of the comet in question was taken by these 
two observers, not only on the same night, but almost at the very same 
hour. 

On that evening, July 14, Mr. With, as he informs us, made use of an 
'' Scinch speculum,** yet with this comparatively small instrument he on 
that occasion saw the brilliant fan of light, of which the sketch taken by 
Mrs. Newall on the same nigbt> and all but simultaneously, can hardly 
be said to exhibit a faint image. 

One of the peculiarities, moreover, of Mr. With's drawing is the 
remarkable brilliance of the outer edge of the fan, and of thid there is not 
a trace in Mrs. Newall's sketch, with respect to which, Mr. Newall 
remarks, that it was so exact he did not correct it at all. How is it that 
Mr. Newairs giant appears to have seen so little of what Mr. With's dwarf 
seems to have perceived so clearly? 

Lonsdale Road, Barnes : I am, Sir, yours truly, 

May 8, 1876. ' EDWARD B. JONES. 
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OBSERVING WEATHER AND METEORS. 



Sir,— In the Register for August, 1871, there is a list of clear nights for 
obserration noticed by me in South Lancashire, &c. By clear nights I 
understand that the sky should be quite clear or with only a few yery 
small passing clouds till about iih., or else tiioroughly clear for a full 
hour. I have kept a list of clear evenings in my note-book since 1859. 
If the sky has not been cloudless for one nour for a particular eyenin?, I 
have not marked that one as clear. Of course this does not give any idea 
of the state of the sky after midnight, when, according to some observers 
more distinct definition is obtained than before. 

Continuing the record from 1870, 1 found- 
In 1871 ... 98 evenings clear, partly or throaghoat 
1872. ... 90 „ „ „ „ 

1873 •.. 82 ,1 II 

1874 ... "3 M M n >i 

1875 ••• loo „ „ „ „ 

These fig^ures show nearly double the number of available evenings 
here than I experienced in South Lancashire. I do not, however, consider 
any part of Devon as a superior atmosphere in England for observation. 
Some of the Midland counties, especially Notts and Herts, would 
probably be found to experience the largest number of clear nights. 
Such records would be useful, not only as indicating the best locality for 
a very large instrument, but also for those who have a wish to see " Venus 
in sole on Dec. 6, 1882, and who do not care to take a trip across the 
Atlantic for that purpose. The last two years the sky was perfectly 
overcast here on the afternoon of that day. West Cornwall, where the 
transit would be seen a few minutes longer than anywhere else in England, 
is, 1 have been informed, generally cloudy before sunset at that time of 
the year. In the present year I found the following clear nights in 
January : ist, 6th (after loh.), nth, 12th (till after loh.), i8th (till 7|h.), 
22nd (after 9h.), 24th (after 7h.), 25th. Nights partly clear, i.e., with more 
or 1«M blue sky. 9th, i6th 19th, 21st, 23rd 26th. 

February. Clear nights : 2nd (except about 8h.), 4th, 5th' (till 9h.), 
icth, 22nd (till loh., but windy) ,23rd (till 7|h., but windy), 27th (except 
about 9h.) 29th (till 9h.). Nights pretty clear : 3rd, 6th, 9th, 13th, 21st. 

M&rch. Clear: ist (a few clouds), 4th (till loh.) 17th, 22nd (after 
loh.) 23rd, 24th (except from 9h. to i ih.) Partly clear : 3rd, 6th, 7th, 9th, 
loth, I2th 15th i6th, i8tli, 20th, 25th, 29th, 30th, 31st 

I have always included windy nights, as though useless for double star 
measurements, certain rough observations may Be taken, as, e,p., meteors. 

Possibly some of your readers may have noticed the brilliant meteor 
of Feb. 13th. At 7h. 8'9m. on turning my eyes A:om Venus, I witnessed 
a meteor of precisely the same apnarent magnitude and brilliance, but 
greenish. Course from (5 Leporis olownwards to 3° beyond f . 

Upton Helions Bectory, Faithfully yours, 

D^yon: Aprils. SAMUEL J. JOHNSON. 



A TERCENTENARY. 



On tHe 23rd of May, 1576, King Frederic II. of Denmark signed the 
decree by which he granted the island of Huenen to Tycho Brahe for life. 
On the 8th of August the foundation stone of the castle of Uranienborg 
was laid, and on the 14th of December, 1576, Tycho made his first 
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astronomical obseryation there. The best available source for gaining a 
good notion of Tycho's islajid, observatories, and instruments, is to be 
found in the first volume of T. Blaeu's Atlas Major/' (1662) or his 
** Grand Atlas,*' (Amsterdam, 1667}, in which not less than fifteen plates 
(five being double folio) are devotea to them. Both editions of the Atlas 
are in the British Museum, and the French edition is also in the Admiralty 
Library, so that readers in town, who care for historical reminisences 
of astronomical science, have an opportunity of getting considerable 
information about the grand abode of the "instaurator astronomise/' 
and of appreciating the better Tycho's own reflection after he had 
left it 

"UranisB sacrata domus, specula inclyta coeli, 

Excelso fundata loco, firmata(^ue vallis, 

Arboribusque herbisque tuis circumsita in hortis, 

QusB ter septenos lustrast cuncta per annos 

Sidera, dum caput augustum sustollis Olympo : 

Siccine spreta jaces ? Sic nunc orbata quiescis ? 
« # ♦ « » »> * 

Of the ruins of Uranienborg and Stjemebor^, as they appeared in the 
sunmier of 1868, D'Arrest has ^iven a very interesting account in No. 
1 7 18 of the Astronomitche Nachnchten, 

A. M. 



SATELLITES OF SATURN, 



The opportunities which the possessors of powerful telescopes have had 
last year of making: valuable contributions towards our better knowledge 
of the motions of the satellites, by watching their passine the direction 
of the minor axis of the ring, and by notins the times of such passings, 
appear to have been entirely neglected. Of we long list of predicted con- 
j unctions not one seems to have been observed. Yet the result of every 
carefully observed conjunction would have vied in importance with the 
best micrometrical measurements, and would have been worth half-a- 
dozen indifferent ones. 

The apparent orbits of the satellites nearer to the planet than Rhea 
bave since become so contracted that the conjunctions with the centre of 
the planet are not longer observable. Telescopes of sufficient power 
ought now to be employed in fixing the times when the satellites are in 
conjunction with the ends of the ring, and with the limbs of the balL 
If the occurrences of these conjunctions are approximately known before- 
hand, the task of observing them involves very little trouble beyond tJie 
exercise of some patience. It remains to be seen whether the possessors 
of the instruments required can be induced to assist with them in the 
pleasant and grateful task of gathering valuable fruits just ripe for 
plucking, or whether they will continue to deserve the reproach of 
leaving ripe fruit unplucked, even when they are relieved of all prelimi- 
nary trouble. 

The following list contains the approximate Greenwich sidereal times 
of the conjunctions of the satellites with the ends of the ring, and also of 
their gp*eatest elongations, which occur between i6h. and 4n. Greenwich 
sidereal time. In the case of Mimas the times of the elongations only are 
given and these may possibly be more than two hours too early, as no 
observation of the satellite of last year has become known. 
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AbbreYiations : — 



nf. Satellite north of ring, in coi\j. with following edge of ring, going out. 



south 



preceding 

following „ „ 
„ ^ „ preceding „ „ 

at greatest Eastern elongation. 

„ Western ., 
at inferior conjunction with the centre of ball, South. 



sp. 
e. 
w. 

in£ 

sup. „ at superior 

1876. Gn. Sid. Time, 
h 

June 20 16*3 Rhea. nf. 

177 EnceL nf. 

177 Mim. w. 

19*0 Tethys. np. 

20'0 Dione. w. 

227 Encel. e. 

2'0 Tethys. nf. 

3*8 Encel sf. 

21 l6'3 Dione. nf. 
1 6*4 Mim. w. 
17 7 Tethys. sf. 
20*3 Encel. np. 

07 Tethys. sp. 

27 EnceL nf. 

37 Mim. e. 

22 l6*S Tethys. np. 
17*5 Dione. sf. 
15*2 Rhea. inf. 
19*1 Encel. sp. 
227 Rhea. sp. 
23*4 Tethys. nf. 

0-2 Dione. sp. 

2*4 Mim. e. 

23 167 Encel. e. 
21*3 Rhea. w. 
217 EnceL sf. 
22-1 Tethys. sp. 

I'l Blim. e. 

2*4 Dione. np. 

24 20-0 Rhea. np. 
20*6 EnceL n£ 
20*8 Dione. e. 
22*8 Tethys. nf. 
23*8 Mim. e. 

0*5 Rhea. sup. 

1*6 Encel. e. 

25 1 8' I Encel. w. 
19*1 Dione. sp. 
I9'5 Tethys. sp. 
22*5 Mim. e. 
23*2 Encel. np. 

3*4 Tethys. w. 

37 Rhea. e. 



in. 
in. 
out. 



North. 

1876. Gn. Sid. Tune, 
h 

26 18*2 Tethys. nf. 
20'3 Dione. np. 
21 'I Mim. e. 
22*1 EnceL sp. 

2*1 Tethys. e. 

2*3 Rhea. sf. 

3' I EnceL w. 

4*0 Dione. nf. 

27 16*6 Dione. e. 
17*0 Tethys. np. 
19*6 EnceL e. 
19*8 Mim. e. 

0*6 EnceL sfl 

08 Tethys. w. 

28 17*1 EnceL np. 
1 8*5 Mim. e. 
23*5 EnceL nf. 
23*6 Tethys. e. 

1*6 Dione. w. 

4*6 EnceL e. 

29 l6'0 Encel. sp. 
17*2 Mim. e. 
177 Rhea. nf. 
21*0 EnceL w. 
21*9 Dione. nf. 
22*3 Tethys. w. 

2*1 EnceL np. 

30 i6'4 Rhea. e. 
l8'6 EnceL sfl 
2i*o Tethys. e. 
23*1 Dione. sf. 

1*0 EnceL sp. 

3*2 Mim. w. 

July I 17-5 EnceL nf, 

19*4 Dione. w. 

19*6 Rhea. inf. 

197 Tethys. w. 

22*5 Encel. e. 

O'l Rhea. sp. 

1*9 Mim. w 

3*6 EnceL sf. 

3*6 Tethys np. 

A. MARTH. 
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ASTRONOMICAL OCCTJRRBNCES FOR JUNE, 1876. 



DATE. 


Principal OconrrenceB. 


Jupiter's SatelUtes. 


Passage. 


Thur 


1 


b. m. 


Sidereal Time at Mean 


SrdEc. R. 
1st Tr. I. 
Ist Sh. I. 
Ist Tr. K 
1st Sh. E. 


tl. TTl- 8. 

9 16 24 

9 18 

9 39 
II 29 
II 51 


h. VL, 

Jupiter. 
10 49"6 


Fri 


2 




sun B iXLcrlUlaU X aBSttgC 

2m. 13*418. before Mean 
Noon 


iBtEa B. 


9 858 


10 45*2 


Sat 


3 










10 40*8 


Sun 


4 


20 


Gonjunotion of Moon 
and Jupiter, 34' N. 

Satam*8 King : 
Major axi8=39"*02 
iXLiuor BJU8— -4 ^4 






10 36-4 


Mon 


5 


841 
9 47 


Occultation of B.A.C. 

rvcappcnrHUUo UJL 111 VIA/ 


indTr.l. 
and Sh. L 
1st Tr. E. 


11 32 

12 26 

14 4 


10 32*0 







IJ 37 
18 


Full Moon 

Von 11 a 0.4*. on*ARti^&il lirilll^ 

anoy 






10 27*6 


Wed 


7 






and Ec. R. 
1st Oo. D. 


9 II 58 
13 55 


10 23 3 


Thur 


8 






Srd Oa D. 
IstTr. L 
Srd Oo. R. 
SrdEc D. 
1st Sh. L 
IstTr. E. 
Srd Eo. B. 


"925" 
II 3 
II 9 
II 30 so 
II 33 
13 14 
I3_15J4 


10 i8'9 


Fii 


9 






Ist Oc. D. 
IstEo. B. 


8 21 

II 3 16 


10 14-5 


Sat 


10 






IstSh-B. 


8 14 


10 10*2 


Sun 


11 










10 5*8 


Mon 


12 






andTr. L 


1348 


10 1*5 


Tues 


13 


8 


Conjunction of Moon 
and Saturn 15' S. 






9 57*1 


Wed 


14 


15^14 


C Hoon*8 Last Quarter 


and Ec. R. 


11 48 27 


9 57-8 


Thur 


•15 


14 


Inferior conjunction of 
Mercury and Sun 

Eluminated portion ol 
disc of Venus =0*199 

Illuminated portion oi 
disc of MaT8=o*990 


Srd Oa D. 
1st Tr. I. 
lstSh.1. 


12 46 

12 48 

13 28 


948-5 
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DATS. 


Principal OccurrenceB. 


Jupiter's SateUites. 


incrni inii 
Passage. 


Fri 


16 


— 


Sidereal Time at Mean 


ist Oc. D. 


h. m. 8. 
10 7 

T9 t*t Af\ 

iz 37 4" 


h. m. 
9 44-a 


Sat 


17 


Sun's Meridian Passage 
(nn. 40*468* after Mean 
Noon 


IstTr. E. 
Ist Sh. E. 


927 

10 10 


9 39*9 




18 










9 35-6 




19 










931-3 


Tues 


20 


22 


Conjunction of Moon 
and Mercury 9" 28' S. 




9271 


wed 


01 


10 16 


W XMcW XKLOUU 


3nci uo. If. 


10 17 


9 22*8 


laur 


22 


12 


Conjunction of Moon and 
Mara 3° 31' S. 






9 18-6 




23 


7 


Conjunctionof Moon and 
Venus 4' 40' S. 


2nd Sh. E. 
1st Oc D. 


9 28 
" S3 


9 14*3 


Sat 


24 


8 56 

9 19 


Occultation of 83 Canori 
\P) 

Reappearance of ditto 

Saturn's Bing : 
Major axis=40"*36 
Minor axiB=:4*"29 


1st ir. X. 
Ist Sh. I. 
l8t Tr. E. 
1st Sh. E. 

MOV NJSlf J M 


9 a 
9 52 
II 14 

IZ 4 


9 10*1 


SuTl 








Ist Eo. R. 


n 9n AA 
V 44 


9 5*9 


Mon 


26 






Srd Sh. I. 
SrdSh.E. 


9 10 
II 10 


9 1-7 


Tues 


27 










8 57-5 


Wed 


28 


3 13 


^ Moon*s First Quarter 


and OcD. 


1239 


853-3 


Thur 


29 


8 21 

9 36 


Occultation of i Vir^inis 
(6) 

Reappearance of ditto 






849-1 


Fri 


30 


9 2S 

10 41 

11 51 

21 


Occultation of 3.A.O. 

4722(6) 
Reappearance of ditto 
Occultation of B.A.C. 

4739(6*) 


2ndSh.I. 
2nd Tr. E. 
and Sh. E. 


927 
10 8 
12 3 


8449 


JUL 

Sat 


Y 

1 


Conjunction of Moon 
and Jupiter s** 32' N. 


1st Tr. I. 
1st Sh. I. 
1st Tr. E. 


10 SO 

11 46 
13 2 


8 40*8 
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THE PLANETS FOR JUNE. 



At Tbaitsit oybb thb Mebibiak op Gbbbkwzch. 



Planets. 



Mercary . 



Vonos 



Japiter 



Sfttnm 



UranuB 



Bate. 



I8t 

9th 
17th 
25th 
ist 
9th 
17th 
25th 

I8t 

9th 
17th 
25th 

1st 

9th 
17th 
25th 

ist 



Et. AsoensioiL 



h. 
5 
5 
5 
5 
7 



8. 

58 12 

53 46 

22 26 
41 19 

59 I 
o 52 
899 

IS 32 39 
15 28 59 
IS 25 48 
15 23 13 
22 40 
22 41 
22 41 
22 41 
9 17 



36 
14 

29 

I 



Declination. 



N.23 39 
N.2I 27 



27* 



N.I, 
N.18 
N.24 
N.22 
N.20 49 
N.19 i5i 
S.18 4 
S. 17 52* 
S.17 43 
S.17 35 
S. 10 6 



S. 10 
S. 10 



4 

S. 10 I 
N.16 32i 



Diameter. 



Io''-4 
II "'9 

42'''0 

4i''-8 
41 "x) 

^4 

IS'-S 

le^-o 

i6''-2 



Meridian 
PBMa«e. 



h. m. 

1 167 

40^ 
23 45-8 
23 2-8 

2 59-6 

2 45*8 
2 24*1 

1 53-0 
10 49-6 
10 145 

9 39 9 
9 5*9 
17 58-4 
17 25-6 
16 54-j 
16 22-8 
4 35 



Mercury may be observed for about an hour and a quarter after 
sunset, at the beginning of the month, the interval decreasing. At the 
end of ^e month he rises before the sun. 

Venus sets three hours and a quarter after the sun on the ist, the 
interval decreasing to an hour on the last day. 

Jupiter may be observed at the beginning of the month throughout 
the night, till an hour before sunrise, the interval increasing. He sets 
on the 30th at an hour and a auarter after midnight 

Saturn rises just after midnight at the beginninjp of the month, and 
afterwards a little earlier each night. At the end of the month he rises 
at about 11 p.m. 

OBSERVING NIGHTS. 



APBIL, 1876. 

Fair^ Bad. Clear all night 

3 5 5 

Bermertide Observatory, Halifax. 



NEW RED STAR (f) 

Translation of a letter firom Mr. J. Birmingham in the Astronomsche 
Nachrichten, 

On the 13th of April I found a red star, the approximate position of 
which is B. A. i8n. 28m., Dec. 36° 54^ It is not included in 
Sc^Jellerup's Catalogue, and may prove to be new. Colour, intense red. 
Mag. 8 5. 

Millbrook, Tuam, Ireland : J. BUtMINGHAM. 

April 10, 1876. —(From A. N., No. 209a.) 
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EPHEMERIS FOR PHYSICAL OBSERVATIONS OF 
JUPITER. 



Green- Longitude Angle of Annual Latitude of 

wich. of l^'s position of parallax. earth | sun 

Midnight, central merid. 2('s axis. abore 2^'s equator. 

1876. o o o o o e 

Jane i 3094 14-22 +3*^7 

2 100- 1 8707 1427 3-27 

3 2508 7 14-31 3*47 

— 7 

4 41-S 14*35 +3*66 —3-15 -.2-99 

5 192-1 870-6 14-39 385 

6 342-8 7 14-43 4-04 

7 1335 7 14-47 4-23 

8 284-2 -7 14-51 4-42 

9 79 9 7 1455 460 —3-13 —2-98 

10 225-5 '6 14-59 4-78 

— 7 

11 i6-2 14-63 +4*96 

12 166-9 870-7 14-67 5-14 

13 317-5 -6 1471 5*32 

14 108-2 7 14-74 5*49 —3'" — 2-98 

15 2588 -6 14-77 5*66 

16 495 7 14-80 583 

17 202-2 14-84 6-00 

18 3508 1487 +6-16 

19 141-5 870-7 1490 6-32 —3*09 —2-97 

20 292-1 -6 14*93 6-48 

21 827 -6 14*96 6*64 

22 233-4 7 H-99 6*79 

23 24*0 '6 15-02 6*94 

24 174-6 -6 15-05 7-05 —307 — 2'97 

— -6 

25 3252 15*07 +7*24 

26 II 5*8 8706 15*09 7-39 

27 2664 -6 15-12 7-53 

28 571 7 15-14 7-67 

29 207*7 -6 15-16 7-81 —3*05 — ^96 

30 358-3 "6 1518 7-95 
July I 148*9 '6 15*20 8-08 

A. M. 



LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 
JUNE, 1876. 



Bt W. B. Biet, F.B.A.S., F.M.S. 

In our list for April, 1876, we gave certain objects in or near <* Fra- 
castorius " as suitable for further investigation. The interest in lunar 
topo^aphy having somewhat revived of late, we now continue this list 
of objects. 

Vll. A small crater opened up on the high land forming the ascent on 
the south ; it is situated close to the two ridges south-west of the south- 
east angle. 
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148 General Noticee. 

Not«.— Th(B craters IL and VIL are both opened oat ott the seitne high 
land that skirts "Fracastorias " on the east and south, passing the south- 
east angle, and after forming the ascent as far as midway of the south 
border, trends away to the south-west. 

VTIL The west border, which is finely curved, terraced, and somewhat 
roi^h as though the interior had been undergoing degradation. 

Ix. A very minute hill near the centre of the floor. 

Miss Ashley, of Bath, has favoured me with a sketch of ''Fracastorius " 
as seen by her on May 12, 1876, from I4h. 16m. to i6h., with a 375-inch 
O.G. by Wray, power 185, in which she gives a somewhat large elevation 
iouth of centre. She describes it as having ^ sradualljr sloping sides." In 
eoimeetion with this eleyation, Miss Ashley furnishes the following 
interesting information. After mentioning crater II. on the extremity of 
the east wall, south of this crater there is a deep shadow through the 
wall like a pass, cutting through the ray from Tycho and running in a 
straight line of sun-light (query, a ridge) rieht across * Fracastorius ' to 
the south-west waU, where there is another deep shadow cutting throue^h 
the walL I could not see it just at the elevation. I think it passed to the 
south of it.'* Miss Ashley shows this rill or cleft, if such it be, inter- 
rupted by the south-east edge of the elevation, and bent towards it. 

This feature on " Fracastorius " is perfectly new to me. The bending 
towards the elevation appears as if the elevation were the origin of 
the cleft, whieh extends outwards in nearly opposite directions south- 
west and northeast, at a Tery obtuse angle Miss Ashley is a new 
obsenrer, and it is somewhat remarkable that a feature so easily seen 
by her should haye been overlooked so lately as 1870 and 1 871 by such 
careful observers as Elger, Birmingham, and Neison. 

DISCOVERY OF JS/£W MINOR PLANETS 163). (162). 

From Astronomische Nachrichten No. 2090. 
By M. Prosper Henry, in. Paris. (BtUletin International No. 113.) 
1876. April 21. M. T. I3h. R. A. I4h. 9m. 58s. 

Dec. S. 12° 18' 
Daily motion in declination 3' northerly. 
(163O 

By M. Perrotin, at Toulouse. (^Bulletin International^ No. 118.) 
April 26. R. A. I4h. iim. 48s. 
Dec. S. 6° 24' 
Daily motion in dec. 7^ N. Magnitude, I2th. 



ASTSONOKIOAL BBOISTER— Subaeriptioiia received by tke Editor. 



To June, 1876. 

Pa^ibury, J. 

To July, 1876. 

Calver, J. 



To Bee., 1876. 

Green, S. 
Fleming, Rev. D. 



To March, 1877. 

Court, J. ' 
Herschel, Prof. A> S. 



TO CORRESPONDENTS. 



When subscriptions sent by post are not acknowledged in the next 
number, the Editor will be much obliged if subscribers will at once inform 
him of the fact. 

The Editor will be obliged if those gentlemen who have not paid their 
subscriptions will kindly send them by Cheque, Post-office Order, or 
penny postage stamps, but the Editor will not be liable for loss in trans- 
mission. 

t^ost Office Orders for the Editor are to be made payable to JoBK 
C. Jackson, at Lower Clapton, London, E. 
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ROYAL ASTRONOMICAL 




Session 1876 — 77, 
The last Meeting before the Long Vacation, June 9th| 1876. 
William Huggins, Esq., D.O.L., LL.D., F.R.S., President, 
in the Chair. 
Secretaries — Mr. Dunkin and Mr. Banyard. 
The minutes of the last Meeting were read and confirmed. 
Mr. Banyard announced that 76 presents had been received by 
the Society since their last meeting in May. Amongst them was 
a handsome large paper copy of Leovitius' Ephemeridum Novum, 
given by Lord Lindsay, and a box of letters which had been pre- 
sented to the Society by the Bev. T. Sheepshanks, the nephew of 
the late Bev. B. Sheepshanks, who was for many years actively 
connected with the Society, and a diligent correspondent of many 
distinguished European astronomers. 

A special vote of thanks was passed to Lord Lindsay and the 
Bev. T. Sheepshanks. 

The following candidates for the fellowship of the Society were 
balloted for and duly elected : 

Andrew Ainslie Common, Esq., of 37, Eaton-rise, Ealing, 
and 

James Love, Esq., of 8, Talbot Lodge, Bickerton-road, 
Upper Holloway. 
Dr. Mann was called upon to give a verbal account of a com- 
parison which he had recently made between the performance of 
a 3^inch achromatic, by Andrew Boss, and a 6^-inch silver-qn- 
gl$iss reflector, by With of Hereford. 

' The comparison had been made by placing the telescopes side 
by side and examining objects upon the moon from days of its 

'age to days of its age. With low magnifying powers, up to 
-120 diameters^ he had been unable to detect any detail with the 

'Teflector that he could not also see with the refractor.- But 

,VOL. XIV. 
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witli higher powers, up to 230 diameters, details were seen with 
the reflector that were not visible with the refractor, and with 
the reflector the definition continued perfectly sharp, and beauti- 
fully crisp, with a power of 300 diameters, increased to 450 by 
the addition of a Barlow Jens. On that ground the, comparison 
was greatly in favour of the reflector. He was however of 
opinion that the shadows of lunar objects as seen with the 
refractor were much blacker than as seen with the reflector. 
His friend Mr. Stothert of Bath, who had made the comparison 
with him, was of opinion that the shadows as seen in the reflector 
were only of a neutral tint, while in the refractor they were 
perfectly black. 

Mr. Wentworth Erck : I have had an opportunity of comparing 
two telescopes more nearly of the same aperture, viz., a 9-inch 
reflector, and a y^inch refractor, and I can certainly corroborate 
the statement as to the greater darkness of the fleld in the case of 
the refractor than in the case of the reflector. But with minut^ 
double stars the discs are decidedly smaller in the case of the 
reflector than with the refractor. 

The Astronomer-Boy al said: Perhaps on this subject I may 
-state to the Society the result of an experiment of very short 
duration, which I had an opportunity of making a good many 
years ago, at the Paris Observatory. I had the good fortune to 
test one of Cauchoix's great reflectors, and I was quite amused 
with the precautions which it seemed necessary to take with these 
reflectors. There was a bag of air behind the vitreous part of the 
speculum, and from the bag of air there was a pipe communicating 
with the observer's mouth. The observer blew up the air to the 
proper degree of tension, in fact till the definition was perfect. 
When the bag was blown to the proper degree of tension the defi- 
nition of the objects on the moon was infinitely superior to anything 
that I have ever seen with a refractor, in fact 1 have never seen 
any image at all comparable to that. I have no doubt whatever 
that geometrical definition can be better obtained with the reflector 
than with the refractor. With the reflector there is only one 
surface to be considered, while with the refractor there are four 
^surfaces, and there is also the irrationality of the dispersion of 
the two glasses which can never be perfectly got rid of. 

The President : At present we have before us only the case of 
silver on kglass reflectors. I will ask Mr. Lassell whether he 
thinks that there is the same difference with respect to the dark- 
ness of the shadows with metal specula ? 

Mr. Lassell : I have had very small experience with silvered - 
glass mirrors, but those I have seen have the same defect (I may 
call it) as Dr. Mann has insisted upon with respect to the light- 
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ness of the shadows when they ought to be black. With metal 
specula I find the shadows blacker than with any achromatic I 
have ever seen, and free from any tinge of colour whatever. 
When the moon is in quadrature they are blacker than anything 
else I can conceive of. Nothing can surpass the beauty of the 
image from a perfectly parabolic speculum. 

Professor Pritchard : We have at Oxford two instruments, one 
a reflector by Mr. De la Bue, and the other an achromatic, both 
of nearly equal aperture, one 12-in. and the other 13^. Our 
experience entirely coincides with what Mr. Lassell has said with 
regard to the blackness of the shadows. But the doubt I have of 
the superiority of the reflector to the refractor is this, that you can 
rarely use the reflector, whatever the cause may be — the currents 
of air or the alteration of heat, I know not what it is, but you can 
rarely use it to the best possible advantage. The instrument 
rarely comes up to its own idiosyncrasies, and we always revert 
back again to the refractor as the practical instrument, but sup- 
posing we could get the atmosphere, or currents of air, or whatever 
it is still, then undoubtedly for definition, we should go to the 
reflector. It is not very long ago that I was with Mr. With, who I 
presume has produced as fine mirrors as have ever been produced. 
Nothing can be more beautiful than the momentary definition 
that you get with his instruments, but it ceases after a few 
minutes and you have to wait. Mr. With, with all his experience, 
had continually to go to the tube, and blow with a fan in order 
to do something to get rid of something, and as soon as he had 
done that the definition became marvellous, but in a minute or 
two later the definition was gone again. 

Mr. Lassell : With respect to the uncertainty of the working of 
specula, it depends very much I believe upon flexure. A speculum, 
whether large or small, at least down to 12 inches diameter, 
requires due support in all positions so as to enable it to be 
turned rapidly from one position to another, and it requires a few 
minutes to settle down to its best position. I know it is the case 
with my 2-ft. equatorial. If I have been observing for two or 
three hours east of the meridian and then turn the telescope rather 
suddenly, it may be five minutes before the speculum will come up 
to its proper action again. I attribute this to an elasticity which 
is sensitive to every change. But I believe that the double system 
of levers I have adopted completely eliminates all sensible strain, 
and it is to that I attribute the more uniform performance of my 
mirrors, in equal states of the atmosphere, than I have been led to 
suppose some other mirrors possess. 

Lord Bosse : I wish to make one remark on the subject. It 
appears to me that what has been noticed by Dr. Mann may 
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admit of easy explanation. I refer, not to the definition, but tO' 
the lighiness of the shadows. If there is the least degree of 
tarnish or oxide on the mirror, which frequently happens wiUi 
tiie best mirrors that have not been polished very recently, there 
will always be diffused light over the whole field. In the case of 
the reflector much of this dispersed light will pass on through the 
eyepiece, and cause a faint illumination oyer the whole field, but 
in the case of the refractor, if there is any slight tarnish, or dis- 
persion of light from the lenses, it will be thrown back towards 
the sky, and therefore will not cause a diffused light over the 
image. In fact, there is the same difference as if you were to 
take an object-glass and stick a number of pieces of white paper 
over it, you would diminish the amount of light, but if you were 
to take a reflector and stick a number of pieces of white paper 
upon it you would get a good deal of diffused light thrown up the 
tube, and that would cause a diffused illumination over the whole 
field, and would diminish the intensity of the shadows. It seems 
to me this may be a probable explanation in the case with the 
silver-on-glass mirrors. If they get the least improper usage they 
get rapidly tarnished, and the surface gets broken up, and it is 
difficult to get the same satisfactory blackness of the field as there 
is soon after the speculum leaves the maker's hands. 
. Dr. Mann explained that the reflector he used had just been re* 
silvered, and he felt certain it was perfectly brilliant. 

Mr. Dunkin read a paper by Professor Newcomb, of Washing* 
ton, entitled On a hitherto unnoticed apparent ineqaality in the 
longitude of the moon. The inequality had, it appeared, been 
brought to light in the course of an investigation having for its 
object the determination of the corrections to be applied to the 
lunar ephemeris derived from Hansen's Tables de la Lune, in 
order that that ephemeris might be used for the determination of 
Buch of the longitudes of the transit of Venus stations as depend on 
observations of occultations or moon culminations. The material 
used was the series of Greenwich and Washington observations of 
the moon, extending from 1S62 to 1874, residual errors 

of the moon's place derived from Hansen's tables. These residuals 
were first corrected for the theoretical terms in which the tables 
&eem to need emendation and for error of moon's semidiameter, 
and then for the mysterious error of epoch which has been so 
rapidly developed during the last 10 years. 

When the several corrections were applied to residuals, Prot 
Newcomb was surprised to find systematic outstanding errors, 
which could not be represented by corrections to the lunar ele-i 
^ents. There could be no serious doubt of their reality, because 
the Qxieenwich and Washington observations agree in showing 
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them. At first, Prof. ITewcomb was disposed to attribute them 
to inequalities in the surface of the moon, but a more careful 
examination showed that they were periodic and depended on the 
moon's longitude, being positive when the moon's longitude was 
between 180° and 360^, and negative in the first semi-circum* 
ference, but this was found to be subject to a sensible alteration, 
the point of maximum possible error moving forward to about 
and that of negative error to 180° in the coutae of a few years* 
observations. 

It was now evident that in the investigation of this inequality 
its period might during any one year be regarded as the same with 
that of the moon's mean anomaly, and that thus during this 
interval it would be identified with the corrections to the ecoen* 
tricity and perigee. Owing, however, to the want of exact coin* 
bidence of period the apparent errors of eccentricity and perigee 
would be different from year to year, these elements would in 
fact appear to be affected with an inequality of longer period. 

In order to make the investigation more complete, Prof. New<- 
comb also determined the corresponding corrections for the years 
1847 to 1858, for which the residual errors of Hansen's tables 
are given in the Greenwich observations for 1859, resulting 
corrections and the mode in which the new term is brought out 
are shown in the table given in the paper. 

The period of N, the chief term of the new inequality, is 16 J 
years, with a probable error of half a year, and a possible error of a 
year or more. The corresponding period of the inequality in longi- 
tude is 27*4304 days dbo*oo4od. There is a large preponderance 
of probabilities against the real period, being eitiier less than 
2 7*4 2d. or greater than 27'44d. — no known term in the moon's 
longitude falls betweeen these limits. The moon's sidereal period 
is 2 7 '3 2d., and her anomalistic period is 2 7*55d., so that the new- 
term falls half way between the two. 

The non-accordance of this period with any term heretofore 
sought for is the reason why this term has not before been 
noticed. A term if unknown would not be remarked, unless its 
magnitude was such as to visibly affect the individual comparisons 
of theoretical values with observations, and Hansen's tables as 
corrected are the first ones of which the residual errors are so 
small that a term of i"'5 would be remarked in the comparison 
with observations. 

Professor Adams (being called on by the President) said : I 
must apologise for saying anything on such a subject on the spur 
of the moment. From the account which Professor Newcomb 
has given, he seems to have satisfactorily established the existence 
of a new inequality, but I think it would j*equire a very close 
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exaxninstion of the lunar theory to make out what is the caus^ 
of it. I am rather inclined on the first blush to suppose that i| 
may be due in some way to the influence of the figure of the earth 
on the motion oft he moon ; however, this is merely thrown out 
at the moment. The period is so curious, that it is very difficult 
to say to what the inequality is likely to be due. 

The Astronomer-Boyai said : Mr. President, I really have very 
little to say upon this matter. It seems to me that there ia 
nothing which can be held to explain this inequality exactly. \ 
do not by any means wish to deprecate the production of a reduced 
series of observations like this, for it is by processes of this kind 
that every good step has been made in the mathematical theory 
of the moon and planets. It was by observation in the first place 
that the eccentricity of the moon's orbit was determined. It was 
by observation that the great inequality in the motion of Jupiter 
and Saturn was determined before it was accounted for theo- 
retically, and so it has been that every step in the lunar theory 
has been made. When I look upon these things I am inclined to 
think that, after all, theory is a very poor matter indeed. This 
paper of Professor Simon Newcomb's is one of those things which 
is likely to spur on us theorists to attempt to account for the 
observed fact, but' at present 1 certainly do not see in what diree* 
tion of the theory the fact points. 

The President : I will ask the meeting to return its thfimks to 
Professor Newcomb for the interesting and important paper he 
has contributed to us, and not only for the paper but for the 
remarks which it has elicited from our distinguished Fellows, 
Professor Adams and the Astronomer-Boyal. 

Lord Lindsay exhibited an altazimuth so constructed as to give 
an approximately equatorial motion. He said that the construc- 
tion appeared to him so simple that he could hardly suppose that 
it had not been discovered before, though he had never seen any 
description of such a mounting. To the base of the altazimuth 
pillar is fixed an iron bar, through a hole in which a string or 
wire is attached to the object-glass end of the telescope ; the only 
adjustments that are necessary are that the horizontal bar shall 
lie approximately north and south, and that the distance from the 
base of the altazimuth pillar to the hole in the bar — through 
which the string passes — shall be equal to the height of the 
-pillar into the co-tangent of the latitude of the place of observa- 
tion. The contrivance was so simple that he could hardly conceive 
that it could be new. Under the circumstances he thought it 
right to bring the instrument before the meeting. (Applause.) 

The Astrcmomer-Boyal said that the same principle was used 
by him in examining the object-glasses for the new transit cixole 
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sod eqoatorial in 1850^ and since that it had been used f6r Tarioas 
other parposes. The principle was obvious, but there appeared to 
be some conditions introduced in Lord Lindsay's instrument which 
contribute to the efficiency of the movement more completely than 
in the form he had adopted in 1850. 

Lord Lindsay said he was glad to have elicited the fact that 
the contrivance had been thought of before. 

The President : I am sure you will anticipate me by giving 
thanks to Lord Lindsay for bringing forward this remarkably 
simple form of equatorial motion. It may be very useful for 
travellers. 

Lord Lindsay then read a paper entitled A note on a double 
image spectroscope. The instrument was exhibited to the Society, 
and appeared to consist of an ordinary battery of dispersing 
prisms^ mounted on a disc with a telescope and collimator, but 
between the battery of prisms and the collimator are two reversing 
prisms, the lower one of which receives one-half of the beam 
of parallel rays from the collimator, and reverses it in a plane 
parallel to the plane of the disc on which the battery of prisms is 
mounted. The other or upper inverting prism receives the other 
half of the beam from the collimator, and inverts it in a plane at 
right angles to this plane. On slightly turning the two inverting 
prisms round an axis parallel to the slit, the lower half of the 
beam, and consequently the lower half of the spectrum, is shifted^ 
while the upper half of the spectrum remains stationary. The 
spectrum itself thus becomes a micrometer on which the shift of 
luxes can be measured. 

Prof. Pritchard ^aid that he was himself about to bring before the 
Society a precisely similar instrument, but he was waiting until he 
had done some good work with it. He thought that the instrument, 
or something like it, had been contrived by Professor Zollner. 

Lord Lindsay said he did not wish to take any credit at all for 
the invention. The instrument was arranged after a conversation 
on the subject with Prof. Zollner, and if he had not already ex- 
plained that he intended to have done so. 

. The President said that he believed the idea of the two prisms 
to be due to Prof. Zollner, but we were indebted to Lord Lindsay 
for carrying it out in so convenient a form. The instrument 
was, doubtless, capable of doing good work, but considering that 
the light was divided into two spectra, and also the loss of light 
at the surfaces of prisms, he did not think it so suitable for 
observing the motions of stars as the form of spectroscope 
employed at Greenwich. 

The Astronomer-Boyal asked leave to make a general observa- 
tion. He had a great objection to hearing suggestioxis *' to the 
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Soddty of plans whicli liad not been tried. Be had bad nmcb' 
experience of suggestioDS/and be knew bow fallacioas many of 
tbem were. No one should stake his credit on an instrument 
until it had been tried, and be asked the President of the Society 
to use his efforts to crush all suggestions. 

Capt. Noble was called upon to read a paper On soine observa^ 
tions of Venus, He said : I was very much struck by Mr. Brett's 
announcement at our last meeting that he had detected unmis- 
takeable specular reflection from the body of Venus. Believing as 
I did that had the phenomenon been anything like so apparent 
as his very artistic drawing represented it to be, I must have seen 
it; I yet so far mistrusted my own experience as to admit the 
possibility that Mr. Brett's trained and artistic eye might have 
detected an appearance which had been previously overlooked by 
others less specially employed in observing form, light, and shade. 
Since the 12 th of May, therefore, I have availed myself of every 
favourable opportunity for investigating the question of alleged 
specular reflection from Venus. 

My first step was to examine the planet, which I did in day- 
light, twilight, and at dusk, with various powers, from $4 to 394, 
to see whether I could detect any indication of specular reflection 
by ordinary telescopic vision, but I could discover none whatever; 
the whole of the light in the neighbourhood of the illuminated 
limb being as homogeneous as it possibly could be. I then^ using 
a power of 255, interposed a graduated wedge of dark glass, tra^* 
versing it, with the utmost slowness, before the eye lens of my 
eye-piece until the planet was rendered invisible. Under these^ 
circumstances the flrst part to fade away was (as might, a 
priori, have been expected) that in the neighbourhood of the 
terminator, and the effect presented was of course that of the 
material reduction of the breadth of the crescent. Then the 
actual cusps vanished, and, finally, the central part of the illumi- 
nated periphery of Venus went out altogether^ not the slightest 
sign,, trace, or indication of specular reflection, or of one part 
being in the smallest degree brighter than another, being visible. 
With a very dark green eye-glass, too, of uniform tint, which ex- 
tinguished the cusps, the light of the limb remained absolutely 
without difference of brightness of any description. 

In addition to these observations, made and repeated on 
numerous occasions with a 4*2 inch Boss achromatic, I have 
examined the planet with the beautiful 6*2 5-inch Browning- With 
reflector, belonging to my friend Mr. H. J. Slack, employing his 
own wedge of dark glass for cutting off the light of the planet, 
and with precisely the same result. I can, then, only come to 
the conclusion that Venus does not exhibit anything whatever in 
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the shape of specular reflection, and that its apparition in Mr. 
Brett's case must have had its origin either in his instrument or 
in his eye. 

It may not be uninteresting to add that while my experiments 
were in progress, I discovered that by waiting until the evening 
got dark enough, I, with a power of 154 (or in fact any 
other, but this is the one with which I made the discovery), could 
distinctly make a quasi-phosphorescent body of Venus out of the 
blue light resulting from the very slight over-correction of my 
object-glass. This **dark limb was quite startling in its apparent 
objectivity, but as pointed out by Mr. Green in his oral address 
at our April meeting, it vanished completely on hiding the illu- 
minated crescent. 

Mr. Plummer was called upon to read a paper On photometric 
experiments upon the light of Venus. He said he believed that up 
to the present time no use had been made of the fact that the 
light of the planets Venus and Jupiter, when favourably situated, 
was sufficient to cast a well-defined shadow from an object. He 
said he had undertaken the following experiments with a two-fold 
object : first, in order to compare the light of Venus with that of 
the moon ; and, secondly, in order to determine by observation 
the amount of light coming from Venus at its various phases. 

The plan that he had adopted had been to compare the light 
of the planet with that of a standard sperm candle burning 120 
grains of wax per hour, and to vary the distance of this until the 
shadow it casts upon a screen of white paper has an equal degree 
of intensity as that given by the planet. The arrangement was a 
modification of Bumford's photometer. The objects of which the 
shadows were observed were two equal cylindrical steel wires of 
-^th of an inch diameter placed 9 feet in front of their respective 
screens, but the judgment was further assisted by noting also thd 
shadows of the wooden lathes to which the wires were attached 
and whose thickness was about \ an inch. 

The result of all the observations showed that the brightness of 
Venus at its greatest brilliancy was 7-^ 7 of the mean brightness 
of the full moon. Mr. Plummer said he had been unable to find 
any previous comparison of the light of Venus with that of the 
fuU moon with which to compare this result, except that which 
may be inferred from Bond's observations given in the Memoirs of 
the American Academy, which gives the light of Jupiter at mean 
opposition as equal to -^^^ of that of the mean full moon, and 
the ratio of the light of Venus at greatest brilliancy to Jupiter as 
4*864 to I, which differs only very slightly from Seidel's com- 
parison of these two planets, this will give a brilliancy for Venus 
about 65 per .cent* greater than Bond has found. 
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A p^iper by Mr. Denning was read On the visibility of Mercury; 
and of Venus in sunshine. It appeared that during the late east 
elongation the planet Mercury has been seen with the naked eye- 
by Mr. Denning on thirteen evenings. Between the 5th and the 
28th of May there was no difficulty whatever in detecting it. It 
was only a question of weatter. On the 7th, 8th, and 9th of the 
month Mercury looked brighter than a first magnitude star on the 
horizon. It was much more easily seen than Mars which was 
about 13° east of it, and compared favourably in point of brilliancy 
with a Aurigse. 

Venus, he said, has been quite conspicuous as a naked-eye 
object in sunshine during the last three months. 

Mr. Brett was called upon to read a paper On the proper motion 
of bright spots on Jupiter. He said : There have recently appeared 
upon the disc of Jupiter two bright spots of such distinctness and 
isolation as peculiarly to adapt them for measurement. The series 
of four observations which he wished to lay before the Society 
extended over a period of 286 hours, 20 minutes mean time. 
The two spots occurred very near to the equator of Jupiter and 
were very well defined and free from entanglement with other 
markings. The distance between the two spots was about 42° of 
Jovian longitude, or about 33,000, miles and their diameter is 
about a fourteenth of the planet's diameter, or 6,310 miles. 
Taking the series of four observations together, the conclusion 
drawn by Mr. Brett is that the rotation period of these spots is 
less than the rotation period ordinarily given for the planet, and 
that the least proper motion of the spots it was necessary to 
assume, if the generally received rotation period of Jupiter was 
correct, was 165 miles per hour. 

The President announced that owing to the advanced hour he 
should not invite discussion on the papers. 

The meeting adjourned at a quarter past ten o'clock. 

THE ROYAL OBSERVATORY, 

Heport of the Astronomer-Roycd to the Board of Visitors of the Royal 
Observatory^ Greenwich, read at the Annual Visitation of the Boyal 
Observatory, 1876, June 3. pp.26. 
The Royal Observatory, like those of Chaldsa, is especially occupied 
with the moon. We are reminded of this in the opening sentence. The 
report which I now present is intended to exhibit the condition of the 
Boyal Observatory in 1876, May 8th ; and to give its general history 
through twelve lunations, beginning with the full moon of 1875, May 20* 
After sundry particulars about the buildings and grounds, and the 
portable buildings and instruments used in the transit of Venus, we learn 
that whilst of the large mass of MSS. now collected and arranged a con- 
siderable portion naturalljr relates to the internal history of the Obsenra^ 
tory-*«naterial, disciplinarian, and scientific— a very large part also relate^ 
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to external science of many branches, and this may at some future time 
contribute in a most important degree to the authentic history of science 
during the middle of the present century." Numerous additions, by 
presents and pui chase, have been made to the library. The transit 
circle, the sidereal standard clock, and the altazimuth, are all in good 
order ; as also the great equacoreal, and the Sheepshanks and Shucks 
burgh equatoreals. Of the great equatoroal, we read that it is occa- 
sionally necessary to clean the large object-glass, and the removal of the 
compound glass from its cell ; the separation of the two lenses, and the 
restoration of all to their places, are somewhat hazardous. Mr. Sims, at 
my request, has prepared a plan of mechanism by which all these move- 
ments will be effected by screw-motion ; and I propose to bring it into 
action as early as possible." An ingenious form of bright-line-michro- 
meter has been applied to the viewing telescope of the spectroscope by 
Mr. Hilger, and the accuracy with which lines in the faint spectra of 
stars can be measured is found to be greatly increased by this impedi- 
ment. The reflex-zenith-tube is In a satisfactory state. Under the nead 
of astronomical observations, the number of the fundamental or clock 
stars is 215, and whenever the sky is clear some of these are observed. 
The sun, the inferior planets, and the large exterior planets passing the 
meridian before I5h. are observed every week-day, the small planets 
passing before I3h. are observed on week-days in the first half of each 
lunation (the other half being effectually secured under the administra- 
tion of M. Le Yerrier). The moon is observed when visible at meridian 
passage on every day, without any exception. The Astronomer-Royal 
says, " The number of small planets has now become so great, and the 
interest of establishing the elements of all their orbits so small, — while 
at the same time the light of all those lately discovered is very faint, and 
the difficulty and doubt of observation greatly increased,— that I have 
begun to think seriously of limiting future observations to a small number 
of these objects. A German society proposes to observe in the next year, 
among the planets whose elements are known most accurately, a list of 
seventeen planets, including all which are sufficiently bright to be ob- 
served with few chances of mistake, and a sufficient number possessing 
the various characteristics of small and large inclinations and excen- 
tricities, and proximity to Mars and to Jupiter. This proposal appears 
to me to be probably worthy of attention at Greenwich." With the 
altazimuth, the moon and corresponding stars have been observed without 
intentional loss of a day on which she was visible. Amongst the ob- 
servations made with the transit-circle, are 3485 transits, the separate 
limbs being counted as separate observations ; 3374 circle-observations, 
each requiring a separate reading of the six, four, or ten microscope- 
micrometers. With the reflex-zenith- tube 39 pairs of observations of y 
Draconis were made, the instrument being reversed between the observa- 
tions, and 5 single observations. With the altazimuth, amongst other 
observations, 791 azimuths of the moon and stars, and 367 zenith- 
distances of the moon were taken. The following comparison shows the 
number of places of the moon observed with the transit-circle and altazi- 
muth respectively : — With the transit-circle, 88, or 7.3 per lunation. 
With the altazimuth, 180, or 15.0 per lunation. Other observations made 
were occultations of stars by the moon, phenomena of Jupiter's satellites, 
the eclipse of the sun in September, and, by aid of the ephemeris of 
Saturn's satellites by Mr. Marth, measures of the distances and direction 
from the planet's body of five of the satellites were made on a number of 
days ranging from 13 to 20. An account of the progress in the reduction 
of observations follows ; we see that to the observations with the me- 
ridional circle corrections are applied for defects of micrometer-screws, 
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and for reading of telescope micrometer, error of gradation, ffexitre, 
inclination of wire, and zenith-point ; and that the correction for the 
error of the micrometer-screws during the year 1874, & small 

mistake in computation, has slightly altered the inferrcKl value of the co- 
latitude from 38° 31' 2i"'35,a8 stated in the last report, to 38® 31" 21^-^2. 
[This is equivalent to a length of about 17 feet.] Preparations are 
begun for rorming a catalogue of stars, based on all the observations 
commencing with 1868. The sun's chromosphere has been examined 
with the spectroscope on 30 days, and the prominences mapped out, 
whenever any were found. The number of prominences has been very 
small durine the past year, but a very marked increase both in number 
and size is shown in the recent observations. Sixteen measures of the 
F line in the spectrum of the moon as compared with hydrogen give a 
displacement corresponding to a motion of less than two miles a second, 
which seems to show that the method of comparison now adopted is free 
from systematic error ; and this is supported by the manner in which 
motions of approach and recession are distributed among the stars exa- 
mined on each night of observation. The results recently obtained appear 
to be on the whole as consistent as can be expected in such delicate 
observations, and they support in a remarkable manner the conclusions 
of Dr. Huggins, with regard to the motions of those stars which he 
examined. Photographs of the sun have been taken with the phoU>-> 
heliograph on 182 days ; and of these 350 have been selected for pre- 
sentation. A large number of these show a complete absence of spotsi 
though faculsB are commonly present. On one of the photographs, which, 
was accidentally exposed while the drop-slit was being drawn up, there 
appears to be a faint image of a cloud-like prominence close to the 8un*s 
limb, though the exposure probably only amounted to a fraction of a 
second. A prominence of unusual brilliancy was seen with the spectro- 
scope about the same time and in the same position with reference to the 
sun s limb. Photographs of some double stars and of the moon have 
been taken with the g^eat equatoreal, and some trials have been made 
in photographing the solar spectrum and that of magnesium. 

Magnetical and meteorological instruments and observations and their 
relations are next treated of The number of days of magnetic disturb- 
ance in 1875 is only two. The principal results for 1875 are : mean 
westerly declination (approximate) 19° 21'. Mean horizontal force, 
3*833. Mean dip 67** 41' y' (by 9-inch needles), 67^ 42. 15" (by 6-incb 
needles), 67° 43 34." (by 3-inch needles). The examination of the read- 
ings of the deep-sunk thermometers from 1847 to 1873 has exhibited 
some laws which had been sufficiently established before this time, and 
some which were less known. Among the former were the successive 
retardations of seasons in successive descents, amounting to about 
four months at the depth of 25 Lat. ; and the successive diminutions 
of the annual range of temperature. Among the latter is the 
character of the changes from year to year, which the great 
length of this series of observations brings well to light. It is 
found that from year to year the mean temperature of the surface fo^ 
the year, varying by three or four degrees of Fahrenheit, follows in its 
changes the mean temperature of the atmosphere for the year ; and that 
the changes of annual temperature are propagated downwards, retarded 
in phase, and diminishing in amount of change, in the same manner 
(though probably not following the same law) as the season changes. 
The inference from this is, that changes of temperature come entirely 
from the exterior, and in no discoverable degpree from the interior ; anf 
inference which may be important in regard both to solar action and 
to geology. The Astronomer-Royal is engaged in tracinjg the possibility 
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of lislaildn between the irregularities in the annual temperature and the. 
irregularities in the annual produce of com, but has not yet arri?ed at 
any perfectly satisfactory results. 

- The whole of the manuscript of the volume of " Greenwich Observa- 
tions *' for 1874, excepting that of the introduction, is in the printer*8 
hands. For the year 1875, the whole of the manuscript of the transits, 
zenith distances, and altazimuth observations (with tabular calculations 
of the last) have been sent to the printer. A few sheets have been 
printed. 

The results of observations of the small planets are communicated 
every quarter to M. Le Verrier. Observations of Jupiter's Satellites, 
&c., are transmitted occasionally to the Boyal Astronomical Society. 
Daily meteorological results are given to M. Le Verrier, to the United 
States War Department, to the Registrar General, to the Meteorological 
Office, and to some daily newspapers ; they are also ejihibited to the 
public, on the walls of the Observatory Inclosure. 

Of the 161 chronometers now in the chronometer room, 128 are box* 
chronometers, 25 pocket chronometers, and 8 deck- watches. Of these 
47 are the property of the chronometer-makers, placed there on the 
annual competitive triaL Some of these are tried for some time in a 
temperature of nearly 100° Fahrenheit The first six chronometers in 
the competitive trial of last year were, on the average, somewhat superior 
to those of 1874 ; the chronometer at the head of the list> in particular^ 
being a very fine one. The Greenwich time-ball has been re^arly 
dropped automatically on every day throughout the year, with ttie ex- 
ception of seven days, when the violence of the wind made it imprudent 
to raise the ball, and of two days when there was accidental failure. The 
regulation of the Lombard Street Clock by galvanic current from 
Greenwich has worked satisfactorily during the past year, and the 
Westminster Clock has maintained its high character, its error having 
been below one second on 273 days during the year to which this report 
refers. 

The personal establishment consists of Mr. Christie, chief and confi- 
dential assistant, and exercising full powers in the absence of the 
Astronomer Royal ; Mr. Dunkin, superintendent of the supernumerary 
computers, especially of those engaged in the transit-reductions and in 
the advanced computations ; Mr. Lynn, superintendent of the altazi* 
muth, charged with the care of that instrument and with the reduction 
the observations, usually assisted by one supernumerary ; Mr. Criswick 
superintends the care, &c., of chronometers and time* signals. Stationery 
and money accounts are also in his department. He is assisted by 
one supernumerary ; Mr. Downing is principally engaged on the 
library and the manuscripts, which absorb much time ; Mr. Thackeray is 
employed on the zenith-distance observations made with the meridian 
circle, and on the work of the chronograph. 

The four gentlemen last mentioned are liable to be called on at any 
' time to make observations with any of the astronomical instruments, and 
«re, in fact, so employed to the utmost practicable demand on their 
strength. Six or seven young men, the terms of whose employment rest 
entirely on the discretion of the Astronomer Royal, are attached as 
supernumerary computers. They are easily induced to practice astro- 
nomical observations, and become trustworthy observers, capable of re- 
lieving the pressure on the regular assistants. In the magnetical and 
•meteorological department Mr. Ellis is chief, with Mr, Nash subordinate. 
At present four supernumerary computers are employed. Mr. Maunder 
-conaucts all the work in the photographic and spectroscopic department^ 
He is assisted by one supernumerary. Li the course of his operations he 
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is practically the superintendent of the great eqnatdieaL finally, 
three inferior servants (^ate-porter, watchman, labourer), and a car« 
penter (who, though under no regular engagement, becomes, in fact^ 
derk of works) are a part of the permanent establishment of the Ob- 
servatory. It is impossible in the present course of employments to 
dispense with the constant presence of workmen. The Astronomer 
Roval says, "It is my continued endeavour so to make myself acquainted 
with the current work of assistants, servants, and workmen, that I may 
possess a sufficient check of all, for effectively carrying out tne scientific 
objects of the Observatory and for due attention to economy. This is 
secured in great measure by a system of reports, daily, weekly, or occa* 
sional.*' Under the head of extraneous work, we copy the following 
without abridgment : ' I first advert to the operations connected with 
the Transit of Venus, carrying on the history from the last report. The 
observers all returned in the course of last summer, and I am happy to 
say without death or accident. I have to lament, however, the subse- 
quent decease, on the West Africa Station, of Lieut. C. Cor bet, R.N., an 
ofiicer who had my highest confidence. The chiefs of stations and other 
observers passed some time at Greenwich, engaged in the registering 
or reading of their observations ; but all have now departed, with the 
exception of Captain Tupman, R.M.A., who is charged with t ie entire 
work of reduction, and with the superintendence of some junior com- 
puters within the Observatory, and several 'external to it; and of Lieut. 
Neate, R.N., who has nearly completed the Rodriguez reductions. The 
instruments also have all returned, with the exception of those from 
Kerguelen, which I have already mentioned as being lodged at Simons 
Town. At the moment of issuing this paper I learn that the Admiralty 
have taken efficient measures for the prompt return of these instruments. 

In the astronomical part of the reductions there has been great 
labour and difficulty in tlie determination of local sidereal times ; some 
books of observations required extensive transcription ; some instru- 
mental errors are still uncertain ; the latter determinations have per- 
plexed us so much that we are inclined to believe that, in spite of the 
great facilities of reduction given by the transit instrument, it would be 
better to rely on the altazimuth for time determinations. Generally, 
however, the local times are completed, except in Owhyhee, and the 
rreater part of clock-comparisons and chronometer-comparisons are re- 
duned. in the geographical longitudes little advance has been made ; 
the errors of the moon s tabular place, as determined at four observa- 
tions are under consideration. The Greenwich time in District A 
(Egypt) were, however, determined long ago (by the use of the long 
telegraph wire, as explained in the last report). Various printed forms 
have been prepared for the computations of tabular local parallaxes, &c., 
and a complete ephemeris of the geocentric places, parallaxes, and 
semidiameters, for every ten seconds of Greenwich sidereal time through 
the transit, has been printed and circulated. 

In the photographic part I have confined my attention entirely to 
measures of distance between the centres of the sun and planet ; and, 
using an instrument arranged specially for that purpose, have measured 
on the photographic images the distance of the four limbs in the line 
pas.^ing through the centre of the sun's disc, by reference to a scale of 
millimetres with microscopic micrometer. The first operation was to 
ascertain the corrections due to the small errors of the subdivisions of the 
millimetre scale. The next more complex step was (l) to photograph 
Mr. De la Rue's scale by planting the photoheliographs in succession at a 
place distant about 1700 feet; (2) to examine the errors of division of 
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Mr. De la Rue's scale ; and thus (3) to measure the distortion of the phbto- 
graphic images. The measuring of the photographs of the Sun and 
yeiius was, logically, the third operation. All these were done by Mr. 
Burton. The first part is entirely reduced, the second is partially re- 
duced, the third is not corrected for the errors of scale and distortion. 
IVhen finished, this operation will giye measures in terms of the sun's 
apparent semidiameter. The photographs taken in India and Australia 
have been received, and have been measured with the same instrument ; 
and I hope to make arrangements tor including all in the same general 
system of reductions. 

The point to which I next refer is the progress of the Numerical 
Xiunar Theory. With a repetition of grant from the Treasury I have 
usually maintained four junior computers on this work. The progress, 
though considerable, has not been so great as I had hoped. The retard 
has arisen from two causes, both due to the excessive personal pressure 
upon me during the whole year. The first is the necessity of extending 
the calculations by one or two decimals. The necessity for this, in some 
degree, had been perceived from the first ; but it was found imperative, 
on more careful consideration, to include a greater number of terms than 
I had anticipated. The second is that, at times, when I could not watch 
every step, my computers, unacquainted theoretically with the arith- 
metic of sines, had committed some grievous errors. Their numerical 
computations are, generally speaking, correct, so that the restoration to 
proper order will not be very difficult. The magnitude of these calcula- 
tions, intended to secure exactitude to 10— 7=o'''02, may be judged from 
the statement that in one of the terms, on the perturbed side of the 
equation, the number of arguments of inequalities is about 270, and that 
this is produced by repeated multiplications of one series of the same 
class by .another series of the same class. In the perturbing side of the 
equations considerable progress has been made. I am not able yet to 
assert its immunity from error. The treatment of the symbolical cor- 
rections has not advanced. 

The personal occupation of my time, produced by references on scien- 
tific matters extraneous to the Observatory, has been in the last year 
somewhat greater than usual. Under the head of " General Remarks *' 
we read — " The year for which the history of the Observatory is given 
in the preceding Report has been one of unusual labour. The demands 
which this implied upon the efforts of the ofiicers of the Observatory have 
been met in the best spirit. And I am bound to regard with gratitude, 
on the part of the Observatory and myself^ the orderly and zealous con- 
duct of every assistant connected with the Observatory. This labour, 
however, is not without fruits to counterbalance it. Faults of a totally 
unsuspected character have been detected in one instrument, and, I trust, 
have been perfectly corrected. After the warning which they have given, 
the probability of a recurrence is greatly diminished. In another, the 
methods for an important instrumental adjustment have been facilitated, 
and thereby rendered more certain of frequent application. In a new 
class of instruments, the experience in the numerous causes of error, and 
the practical forms of remedy, has given the chief assistant, who princi- 
pally has superihteiided the use of those instruments, an accurate 
acquaintance with them possessed by few other observers. In the theory 
which I am myself promoting, though time has been lost, accuracy has 
been gained. Material matters, such as the care of manuscripts and 
libiary, and of the still lower subjects of buildings and grounds, have 
|iot been neglected. Friendly communication has been maintained 
with other observatories. Upon the whole, i trust that the present 
position of the Observatory will be regarded by the Visitors as 
satisfactory. 

** Royal Observatory, Greenwich : G. B. AIRY." 

1876, May II. 
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' We believe our readers will be obliged to as for the al>ove extende^- 
abridnnent of this very interesting Rieport, so fdlly expository of the 
actual state of the Royal Observatory. Its present position (as we can- 
not doubt the Visitors considered) is indud satisractory. It is more 
than that. We should like to think that every Government establishment 
was conducted with nearly the same amount of conscientiousness, of 
skilfulness, and <»f zeaL Everyone and everything appears to be in his 
and its place. Toil, monotonous and severe, is evidently endured from 
year to year with no abatement of cheerfulness, freshness of motive, and 
devotedness. We are amassed at the amount of ordinary work accom- 
plished ; and that withal eyes and brains able to undertake so much that 
is extraneous, and also delicate and difficult. The gratefiil appreciation 
of all, more especially of those who occupy themselves with astronomy, 
is due to the iuustriuus chief, whose spint seems to animate the whole 
staff of his subordinates ; and such appreciation, we question not, 
is felt by them to be no inconsiderable addition to whatever remu-' 
neration (always we fear inadequate) their services may receive. As 
regards the concluding part of tine B^eport, Caesar's wife, we remember, 
must be above suspicion. But the finest instruments, it may almost 
paradoxically be said, are suspected in the very proportion of their ex- 
cellence. It is taken for cpranted that, to use a common expression, there 
is more than one screw loose," and pains the most refined are taken to 
ascertain where the faults are. Happily, nevertheless, whether the 
looked for defects, or others not suspected, ' are discovered, it does not 
follow that the instrument, like Pompeia, is put away. On the contrary, 
its value, as in the present instance, may be enhanced. In respect of the 
latitude, as we have seen, the last determination has made the position of 
the instrument about 7 paces nearer to the equator than had been pre- 
viously supposed. Could it speak, it might say with the Moor — 

The very head and firont of my offending 

Has this extent ; no more." 
But modem astronomy at Greenwich cannot overlook what might seem 
to some almost an inappreciable trifle. It is a consolation for the loss of 
the lamented Delaunay, and the incomplete state of his immense work on 
the Lunar Theory, to find that Sir George Airy's labours in the same 
field are steadily advancing. Those who have any insight into the 
nature of the stupendous calculations involved, are aware of the incessant 
difficulty of keeping out numerical errors. That the life and health of 
the Astronomer-Royal may enable him to continue his arduous labours 
and to complete this grand work, must be fervently desired by aU. 



CORRESPONDENCE. 



K.B.^We do not hold ourselves answerable for any opinions expresse4 

by our correspondents. 
- To all communications must be annexed the name and address of the 
sender, as a guarantee of good faith. 

TO THE* EDITOR OF THE ASTRONOMIQAL REGISTER. 



DOUBLE STAR 3 (c) CENTAUBI. 

Sir, — In the Register last August there was a letter by J. A. Gore, 
India, calling attention to the possible variabilty of 3 (c) Centauri, rated 
as high as mag. 2 by Harding. It is not so easy to estimate precisely 
the magnitude of an object so close to the horizon in England. 0n Maj 
13, 1 had a very good view of it with- a 4-in. telescope. The. larger .st^'i^ 
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seemed a bright 5, the smaller 6^, the bluish tint of the latter very marked. 
I turned the instrument afterwards on 10 Hydrse as a sort of comparison. 
It is termed by Smyth 5^, 7^, but is decidedly inferior in brightness to 3 
CentaurL 

Upon-Helions Eectory, S, J, JOHNSON, 

Crediton : May 16. 



VENUS, 

Sir, — Since my letter in the May number of the Register ^ I have availed 
myself of every opportunity of observing this planet, with the hope of 
being favoured with a view of its unillumined side, but all my efforts 
either with 4-inch o. g. or 9-inch reflectors have proved unavailing. I 
have, however, endeavoured to perceive the effect which some other 
observers consider to indicate the presence of the darker portion, and in 
this have been fairly successful. 

I am told hy one that the portion of the planet that lies beyond the 
direct rays of the sun appears of a coppery tinge. This I have seen on 
several occasions. By another that the unillumined side is a paler blue 
than the surrounding sky, and thus it has also appeared frequently. A 
third party considers that the darker portion becomes visible in con- 
sequence of being deeper in tint,' and of this also I have had ocular 
demonstration, and agree with Capt. Noble that this effect is sometimes 
wonderfully definite. But all these several effects I believe to be simply 
so many optical illusions, as they vary with the instrument, the power, 
and the occasion, and in no instance will they bear the test of the small 
stop, or the dark band in the eye-piece, but to a great extent vanish as 
soon as the illumined portion is hidden. 

My reasons for questioning the reality of this appearance are these : 
First, $hat many of the most keen observers, and especially those who 
have been the best delineators of planetary appearances have never seen 
this unillumined side, excepting when the planet is in immediate proximity 
to the sun, and then as a dark body against the light which is Known to 
extend beyond the boundary of that luminary. 

Second, because of the very considerable number of observers who 
believe that they see the unillumined portion, who do not find it a difficult 
effect to realize, and who speak of seeing it generally between quadrature 
and inferior opposition, and this without the employment of any great 
optical aid. 

Third, that those who believe in the visibility of the darker portion vary 
considerably in their descriptions of the appearance by which it becomes 
visible. 

These reasons, together with the singular facts that have come under 
my own notice, viz., that those who believed they saw the whole of the 

Elanet could not verify the appearance of the experiment with the dark 
and, and the still more remarkable instance of one. a practical observer, 
who could see it with a 4-inch achromatic, but failed to see it with a 9-in. 
reflector of far higher defining powers ; these reasons and facts, Mr. 
Editor, will, I am sure, be considered a sufficient excuse for my continued 
doubt of the visibility of the unillumined side of the planet Venus. 
3, Circus Road, Yours very respectfully, 

St. John's Wood. NATHL E. GREEN. 



452 P. XX, CYGNI. 



Sir, — Admiral Smyth in the Bedford Catalogue (p. 493) gives measures 
of this as a double star, the larger component, a 7 magnitude, colour deep 
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yellow, and the comes an 1 1 magnitade, emerald hne. Position 297^*0, 
and distance i7"'0, for epoch 1832*87. He also mentions that Stmve had 
marked it Bej." (No. 2748), and that the latter speaks of a fiunt star, 
i, f, at a moderate distance, but^no measures are given. 

In September, 1862, Professor C. P. Smyth stayed for a few weeks at 
Elchies in Morayshire, Scotland, and examined this object amongst others, 
with Mr. Granfs i i-inch refractor. In adding two distant comites to the 
above he remarks {Edinburgh Transactions^ vol. xxiii., p. 410) on the 
happiness of re-observing an ancient stellar object with a larger instru- 
ment. *' 

The followinfif are his measures for the epoch 186273 : 
A 6 mag. reddish orange ) p ^^o.^^ t) iq^.^q ) 
B 10 „ greenish j 33 ^. I9 39 / r. a. xxh. 57m. 45. 

C 13 .. bluish „ 86°-53 „ 98'-87 ( D. N. 38^58". 

D 15J „ bluish „ i38°-S4 „ 54''76 ) 

I turned a 4*3 in (Wray) equatoreal on this asterism, August, 1875, and 
added two fainter comites to Professor Smyth's star "G," with the follow- 
ing rough estimations : Magnitudes, 153,14 ; P. (from ") 340° 140^ ; 
D. 20", 35" it. I also found a 13J magnitude comes in the s. p. quadrant 
fi^m "A." Estimated position 230°, and distance 95" ±. 

On the 22nd May this year, when Cygnus came round to the east, I 
again examined the above group, and though nearly five hours from the 
meridian I picked up a very faint star preceding ^^A," estimated 15 mag- 
nitude (Smyth's scale) P. 270°; D. 20" Hk. There are also three or four 
other elimpse stars within 100^ \ but the strong twilight now here 
(54° 36 N.) and the distance of the group from the meridian, render it 
difficult to ^ve their positions with certainty. Should the new star 
(/). at 20" +) not be a variable it is singular that ic should have been 
missed with the larger instruments. 

Belfast : June 7, Yours faithfully, 

I. W. WARD. 



SATELLITES OF SATURN, 



Approximate Greenwich sidereal times of those conjunctions of the 
satellites with the centre of the planet and with the ends of the ring, 
and also of their greatest elongations, which occur between i6h. and 4h. 
Greenwich sidereal time, 
f. conj. with following edge of ring, 
p. „ „ preceding „ „ 
sup. superior, inf inferior conj. with centre of ball, 
n. north, s. south of ring. e. and w. at the greatest elongation, east 
and west. 



1876. 
July I 



Gr. Sid. Time, 
h 

17-5 



19- 4 

10- 6 
197 

22*5 
O'l 

1*9 

11- 4 

20- 

227 



Encel. 
Dione. 
Rhea. 
Tethvs. 
Encel. 
Rhea. 
Mimas. 
Encel. 
Tethys. 
Tethys. 
Encel. 
Rhea. 



nf. 
w. 

inf. s. 



sp. 

w. 

sf. 
np. 

e. 
np. 



1876. 



Gr. Sid. Time, 
h 



0-5 

2*3 
2-4 
16-9 

171 
189 

21-5 
232 
0*0 

07 

10 

19 



Mimas. 
Tethys. 
Encel. 
Dione. 
Tethys. 
Encel. 
Rhea. 
Mimas. 
EnceL 
Dione. 
Tethys 
Rhea. 



sf. 
nf. 
sf. 
w. 
sp. 
np. 



sp. 
np. 
sup. n. 
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1876. Gr. Sid. Time, 
h. 

4 



1 6*4 

21- 5 
21.9 

237 
19 

3'9 

5 20 4 

20- 6 
22*2 

22- 4 
1*4 

6 17-9 

19-2 
2ri 

22'9 

41 

7 17.9 
197 
19-8 

21- 8 

2- 8 

29 

8 i6*o 
i6'6 
186 
191 

19- 4 

0- 4 
IS 

3- 9 

9 169 

173 
177 

23- 3 

0*2 

1- O 

2- 6 

10 160 
16-4 
208 

20- 9 
21*3 
22*9 

i'3 

14 

1-9 

11 183 

21- 

21- 6 

22- 5 
00 
01 



Encel. e. 
EnceL sf. 
Mimas, w. 
Tethys. sf. 
Dione. np. 
EnceL sp. 
Encel. nf. 
Mimas. Wi 
Dione. e. 
Tethys. np. 
Encel. e. 
Rhea. sf. 
Encel. w. 
Dione. sp. 
Mimas, w. 
Tethys. sf. 
EnceL np. 
Tethys. sp. 
Mimas, w. 
Dione. np. 
Tethys. np. 
Encel. sp. 
Tethys. nf. 
Encel. w. 
Dione. nf. 
Dione. e. 
Mimas, w. 
Tethys. sf. 
Rhea. nf. 
EnceL e. 
EnceL sf. 
Tethys. sp. 
Mimas, e. 
EnceL np. 
Tethys. np. 
Rhea. e. 
Encel. nf. 
Tethys. nf. 
Dione. w. 
Mimas, e. 
Tethys. sf. 
Rhea. sf. 
EnceL w. 
Rhea. inf. 1 
Dione. nf. 
Tethys. sp. 
Mimas, e. 
Rhea. sp. 
Encel. np. 
EnceL sf. 
Moon near. 
Tethys. nf. 
Dione. sf. 
Mimas, e. 
Rhea. w. 



1876. Gr.Sid. 
h. 
07 

12 172 
188 
20-3 

22*3 
22-6 
227 
3*2 

3*3 

13 190 
19-8 

21*3 

2*2 

2"9 

37 

14 163 
177 
187 
20*0 

237 
o-o 



16 

1$ i6*2 
187 

21-2 

0- 4 

1- 2 

3-6 

16 17-3 

20-I 

20- 5 
21*6 
231 

1*2 

17 15-9 
160 
17-6 
179 
20*4 

21- 8 

227 
3-4 

18 191 
19-1 

20*S 
2I"6 
2*0 

2- 6 
2-8 

19 177 
19-1 
19*2 
22'2 

0"I 



Time. 

Encel. sp. 

Encel. nf. 

Dione. w. 

Tethys. sp. 
EnceL e. 
Mimas, e 

Rhea. np. 
Rhea. sup. w. 

Encel. sp. 

Tethys. nf. 

Encel. np. 
Mimas, e. 

EnceL nf. 
Tethys. e. 
Dione. e. 

Dione. sf. 

Tethys. sp. 

EnceL sp. 
Mimas, e. 

Encel. w. 

Dion6. sp. 

Tethys. w. 
EnceL e. 

Tethys. nf. 
Mimas, e. 

EnceL sf. 
Tethys. e. 

Dione. np. 

Encel. sp. 
Mimas, e. 

Encel. nf. 
Titan, inf. 21" s. 
Dione. e. 

Tethys. w. 
Encel. e. 
Rkea. sup. n. 
Mimas, e. 

EnceL w. 

Dione. sp. 

Rhea. nf. 
Tethys. e. 

Encel. np. 

Mimas, w. 
Rhea. e. 

Dione. np. 

Tethys. w. 

Encel. sp. 

Mimas, w. 

EnceL w. 

Dione. nf. 
Rhea. 
EnceL 
Tethys. e. 

Rhea. inf. s. 
EnceL si 



sf. 
e. 
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1876. Gr. Sid. Time, 
h. 

07 Mimas, w. 

2*7 Rhea. sp. 

3-1 Tethys. sf. 

4*0 Dione. sf. 

20 l6-6 Encel. np. 
17*9 Tethys. w. 
23*0 Encel. nt 
23*4 Mimas, w. 

0'3 Dione. w. 

1*4 Rhea. w. 

1*8 Tethys. np. 

. 4*1 £ncel. e. 

21 i6"6 Tethys. e. 
20'6 Encel. w. 
20'6 Dione. nf. 
22*1 Mimas, w. 

0"0 Rhea. np. 

0-5 Tethys. sf. 

i'6 Encel. np. 

22 181 Encel. sf. 
207 Mimas, w. 
21*8 Dione. sf. 
23*2 Tethys. np. 

o*5 Encel. sp. 

23 170 Encel. nf. 
i8'2 Dione. w. 
1 9 '4 Mimas, w. 
21*9 Tethys. sf. 
22"0 Encel. e. 

3"i Encel. sf. 

24 1 8* I Mimas, w. 
I9'5 Encel. np. 
20*6 Tethys. np. 

1*9 Encel. nf. 

3.1 Dione. e. 

3-5 Tethys. nf. 

2$ i6'8 Mimas, w. 

1 8*4 Encel. sp. 

19-3 Tethys. sf. 

23*4 Dione. sp. 

23-5 Encel. w. 

2 3 Tethys. sp. 

26 15*9 Encel. e. 

17*2 Rhea. sup. w. 

iS'O Tethys. np. 

2i'0 Encel. sf. 

217 Rhea. nf. 



1876. Gr. Sid. Time, 
h. 

o*6 Dione. np. 

10 Tethys. nf. 
2*8 Mimas, e. 
3*4 Encel. sp. 

27 167 Tethys. sf. 

19- 9 EnceL nf. 
20'4 Rhea. e. 

20- 9 Dione. e. 
237 Tethys. sp. 

o'9 Encel. e. 

1*5 Mimas, e. 

28 17*2 Dione. sp. 
17*4 Encel. w, 
I9'0 Rhea. sf. 
22*4 Tethys. nf. 
22*4 Encel. np. 
23*5 Rhea. inf. s. 

O'l Mimas, e. 

4'0 Rhea. sp. 

29 1 8*4 Dione. np. 
21 •! Tethys. sp. 

21- 3 Encel. sp. 
22'8 Mimas, e. 

2 '2 Dione. nf. 

2*4 Encel. w. 

27 Rhea. w. 

30 1 8-8 Encel. e. 
19-8 Tethys. nf. 
2 1 '5 Mimas, e. 
23-9 Encel. sf. 

1*3 Rhea. np. 

3*4 Dione. sf. 

37 Tethys. e. 

31 16-4 Encel. np. 

18- 5 Tethys. sp. 
20*2 Mimas, e. 
22'8 Encel. nf. 
237 Dione. w. 

2*4 Tethys. w. 

3*8 Encel. e. 

Aug. I 172 Tethys. nf. 

1 8*8 Mimas, w. 

19- 4 Titan, inf. 22''9 s. 
20*o Dione. nf. 

20"3 Encel. w. 

11 Tethys. e. 
I '3 Encel. np. 



Difference of right ascension (a— A) and declination (5— D) of Titan 
an I lapetus and of the centre of Saturn. For oh. Gr. Sider. Time. 



Titan, 
a— A. ^— D. 



lapetus. 
a— A. 5-D. 



July J —5-32 

2 9-15 

3 "53 



—10-8 +H'26 —1 1.3 

—07 16-94 7*5 

+92 19-50 —3-7 
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-foi 
39 
77 
11-4 

21 '9 

2|-2 
310 

33*6 

36- 
381 

+39*9 
41 4 
427 
437 
44'3 
447 
44* 
446 
44 o 

432 
421 
40-8 
39*2 

37- 5 
35-3 

+33-0 

To find the places of the five inner satellites, the values in Uie follow- 
ing table must be interpolated for the time required (360° and its 
mnltiples being subtracted.) 

oh. Greenwich Sidereal Time. 



Aug. 



4 


1 2*02 


10 I 


c 


10*5 1 


23*9 





7*25 


257 


7 


—2 70 


22*9 


Q 


-p2 10 


17*2 


y 


77 


-f-o 4 


1? 


10 30 






12*49 


11*8 


12 


OZ 


20*1 


*3 




25*7 


14 


zo 


27 


1 1 


+4*00 


25*9 


IQ 


00 


—20*2 


f f 

il 


— 5 ^ 


__T J'C 




940 




'9 


1 1 04 


-1-9 


20 


12*27 


19*0 


21 


10*65 


25 2 


22 




27*2 


23 


— 2*64 


248 


24 


+2*41 


i8*8 


25 


7-09 


+9-1 


26 


10*72 


—17 


27 


I2'80 


12*3 


28 


13-04 


21-2 


29 


11*45 


27-2 


30 


824 


29*5 


31 


+3-84 


27*6 


I 


— 1*12 


— 21*7 



21*94 

2424 
26-38 
28-35 
3014 
3172 
3310 

34- 25 

35- 19 

35- 90 

36- 37 
3659 

+36-58 
+36-33 
35-85 
3514 
34*21 

33-05 
31.68 
3011 
2836 
26*42 
24-32 
22*06 
19-64 
i7'ii 
14*48 
11*75 
+8-94 



1876. Mimas. 

1. diff. 
June o 
29 198*4 
July 
4 303-4 
484 
153-5 

108*7 
Aug. 

3 213*8 

a" 

July " 

4 27*0 
14 284 
24 28-7 



Encel. 
1. difif. 



Tethys. 
1. diff. 



Dione. 
1. diff. 



Rhea. 
1. diff. 



9 
14 
19 
24 
29 



19050 


302*2 


13103 


283*7 951*0 


32 7 65§*o 




35-7 


397 5 


50. 


172-5 


-3 


154-7 


-I 


328*7 -I 


73*2 


•5 


5-1 


428 


•3 


25*8 


-I 


264*8 -I 


1 107 


•6 


5*0 


273*1 


•3 


256*9 


•2 


200*9 -I 


148-3 


•6 


5-1 


143-4 


-4 


128*1 


•2 


1370 -I 


185*9 


397*6 


5-1 


13-8 


•4 


359-3 


•I 


73*1 656*2 


223*5 




1905*1 


244-2 


1310-4 


230*4 951-2 


9-3 








114*6 




101*6 










n 


a" 
ft 


h" 
It 


a" 
II 


h" 
n 


a" h" 
II II 


a" 
II 


II 



6*2 



79-5 

8o*6 
81*6 



87 
9*0 

9*5 



3-0 35-1 3-8 44*4 4'8 569 
32 356 40 451 51 577 
3-3 36-0 42 45-6 5*3 58-4 
When the co-ordinates x", y'^ of the satellites, reckoned parallel to 
the axes of the rin^, are found by x" = a" sin 1, and y" = b" cos 1, 
and if angles of position p and distances s" are wanted by 
s' sin (p — 5*9)= a" sin 1 
8" cos (p — 5-9) = b" cos 1. A. MABTH. 
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ASTftONOMICAL OCCDERENCES FOR JULY, 1876. 



DATS. . 


JPrincipal OccurrenceB. 


Jupiter's Satellites. 


Meridian 
Passage. 


OciL 


1 


h. m. 

21 

10 43 

11 40 


Conjimction of Moon 

Sidereal Time at Mean 
Noon,6h. 39m. 31 "358. 


1st Tr. I. 
1st Tr. E. 


h. m. S' 

10 50 

11 46 
13 2 


h. DL. 

a Her- 
culifi« 

10 27-8 


Sun 


2 


0<w%n1fii.t>inTi nf a RAomii 

(6J) 

Reappearance of ditto 
Occultation of tt Scorpii 
(3) 


1st Ec R. 


n 15 17 


10 23 8 


Mon 


3 




Sun's Meridian Passage 
3m. 59'428< after Mean 
Noon 


1st. Sh. E. 
3rd Tr. I. 
3rd Tr. E. 


8 28 

9 13 
11 10 


10 I9'9 


Tues 


A 

r± 


18 37 


Full Moon 






10 i6'0 


Wed 


K 

AJ 


12 


Conjunction of Mars and 
Venus, 4° 28' S. 






10 I2'I 


Thur 


6 


10 15 


Near approach of B. A.C. 
6666 (6) 






10 8-1 


Fri 


7 




V 


and Tr. 1. 
1st Sh. I. 
1st Tr. E. 


9 56 
12 I 
12 30 


10 4*2 


Sat 


8 


10 19 


Occultation reappear- 
ance of 27 Capricomi 
(6) 


l8t Tr. L 


1239 


10 0*3 


Sun 


9 






1st Ec R. 
1st Oc D. 


8 5724 

9 SO 


956-3 


Mon 


10 


14 


i.1 tsar approsica ox Oauuni 
Conjunction of Moon 
and Saturn 0° 34' S. 


Ist Tr. E. 
1st Sh. E. 


9 19 

10 23 


9 52-4 


Tues 


11 


II 28 

I2J5_ 

9 58 


Occultation of B.A.C. 

8184 (Si) _ 
Reappearance of ditto 






948-5 


Wed 


12 


C Moon's Last Quarter 






9 44*5 


Thur 
Fri 


13 
14 


13 5 

13 59 
22 


Occultation of t Piscium 

Reappearance of ditto 
Inferior conjunction of 
Venus and Sun 






9 40 6 




Saturn's Ring : 
Major axis=4i"'58 
Minor axis=4"'65 


3rd Ec. R. 


9 12 8 


9367 


Sat 


15 




Illuminated portion of 
disc of Venus =0*001 

Illuminated portion of 
disc of Mars>=o*998 






9 3^7 
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DATE. 


Frincipa] Oeourrences. 


Jupiter's Satellltefl. 


MeriOlan 
PasBage. 


Sun 


16 


h. m. 
II 49 

1436 

14 31 

15 26 
15 3 

iS 57 

13T9 
14 4 


Occultation reappear- 
ance 9 Tauri (6) 

Near approach of 17 
Tauri (4) 

Occultation of 23 Tauri 

Reappearance of ditto 
Occultation <^ n Tauri 

Beappearance of ditto 


Ist £0. R. 
Ist Oc. D. 


h. m. 8. 

11 34 46 
II 40 


, h. m. 
a Her- 

culis. 

9a8-8 


Mon 


17 


Sidereal Time at Mean 
Noon, 7h. 4200. 36*298. 


Ist Tr. I. 
1st Sh. I. 
1st Tr. E. 


10 6 

11 9 


9249 


Tues 


18 


Occultation of 136 Tauri 
(5) 

Reappearance of ditto 

OUli B JUcnuiaU X noBo^C 

5m. 57'39s. after Mean 
Noon 


1st £c. R. 


9 33 16 


9209 


Wed 


19 


25 
12 

23 


• New Moon 
Conjunction of Moon 

and Mercury 5* 14' S. 
Conjunctionof Moon uid 

Venus 10** 43' S. 






9 17*0 


Thur 


20 










9 13-1 


Fri 


21 


4 


Coniunctionof Moon and 
Mars 2° 35' S. 


3rd Oc. R. 
3rd Ec. D. 


831 
II 23 21 


9 9'i 


Sat 


22 


14 


Conjunction of Venus 
and Mercury, 6° 36' N. 






9 S'2 


Sun 


23 






and Oc. D. 


9 " 


9 1-3 


Mon 


24 






IstTr. I. 


10 4S 


8 57-3 


Tues 


25 






1st Oc D. 
2nd Sh. K 
1st £c. R. 


8 5 

9 4 

II 27 59 


8 53-4 
4*^5 


Wed 


26 


6 17 


) Moon's First Quarter 


1st Sh. E. 


842 


Thur 


27 


14 


Quadrature of Neptune 
with Sun 




8455 


Fri 


28 






3rd Oc. D. 


10 n 


8 41-6 


Sat 


29 










8 377 


Sun 


30 










8337 


Mon 


31 










8 29*8 


Tues 


G. 
1 






2nd Sh. I. 
and Tr. E. 
1st Oc. D. 


9 3 
9 5 
9 57 


825^ 
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THE PLANETS FOR JULY. 



At Tbansit oyeb the Meridian of G&eenwich. 



Planets. 



Bate. 



Rt. Aaoension. 



Declination. 



Diameter. 



MericUaa 
Paaaage. 



Mercury . 



Vonufl ..• 



Jupiter 



Saturn 



iBt 

9th 
17th 
25th 
ist 
9th 
17th 
25th 
1st 
9th 
17th 
25th 
1st 
9th 
17th 
25th 



h. m. 8. 

5 25 S3 

5 49 58 

6 36 8 

7 40 II 

8 2 27 
7 45 30 
7 21 52 
7 5 12 

15 21 44 
15 20 23 
15 19 49 
15 20 I 
22 40 57 
22 40 7 
22 38 56 
22 37 26 



N.22 18 
N.18 13 
N17 6 
N.16 17 
N.16 o 

I- '7 31 
S. 17 28 
S.17 28 
S. 17 30* 
S. 10 i\\ 
S. 10 18 
S. 10 27 
S. 10 35 



52''-8 
56''-6 
56''-8 

39''-8 
39''*2 

37''-4 
i6''-4 

le^-e 

l6''-8 



h. m. 

22 42-6 

23 35*2 

22 497 

23 22*2 
I 227 
o 34 *4 

23 35-4 
22 47-3 
8 40 S 
8 80 
7 36-0 
7 47 
15 58-8 
15 26-5 
14 53*9 
14 21*0 



Merour^ rises about an hour before the sun at the beginning of the 
month, the mterral slightly increasing till the i5tb, from which day the 
interval decreases. 

Venus sets nearly with the sun. Towards the end of the month she 
rises an hour and a quarter before the sun. 

Jupiter may be observed at the beginning of the month till a little 
after midnight, and till an hour before midnight at the end of it. 

Saturn rises about an hour and a half after sunset, the interval 
decreasing. 

LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 
JULY, 1876. 

By W. R. Bikt,F.R.A.S., F.M.S. 

The advent of Mr. Neison's book on the moon marks, without doubt, 
an era in Selenography, and we hope it will not be accompanied by a 
similar result to that which followed the appearance of the Mappa 
Seknographica and DerMmd of Madler, viz., that with the prevailing opinion 
'^Uiat the moon was to all intents an airless, waterless, lifeless, and 
unchangeable desert" * * * the attention of astronomers was 
directed to other fields, and Selenography, resting on its laurels, made no 
further progress for many years. Mr. Nelson's work so distinctly meets 
the present requirements of Selenography that combined with tne pro- 
gpressive character of selenographical research during the past twelve 
years, our ardent expectation is that it will rather incite to closer and 
more systematic observation than induce the notion that it is only in a 
few obscure and unobserved regions that any results are likely to be 
obtained. 

The formation Pracastonui having of late attracted increased attention, 
it may be well to notice a few of the newer features mentioned by Mr. 
Nelson *, the more prominent, or rather important, of which is a carved 
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rill (cleft) ^ of Neison; the eastern part of this rill appears to coincide 
with the north-east parts of Miss Ashley^s ridge (see hst for June), the 
south-west part of which is not g^ven by Neison. The southern portion 
of this rill was discovered by Neison in 1873, the eastern part by 
Gaudibert in 1874. A short rill Z running north-west and south-east 
nearly join the north-east end of A, and apparently forming a continua- 
tion of it, was also discovered by Gaudibert Neison gives another rill, 
^, close under the west wall, which he describes as very delicate, it was 
discovered in 1875. Of craterlets within the enclosure of FraoastoriuB^ 
Neison mentions twentv, ten north of and included within the space 
bounded on the south by the rills ^ ^ and and ten on the soutl 
these rills. The continuation of Miss Ashley *s ridge to the south-west is 
not ffiven by Neison, and also some other reatnres are absent, drawings 
of which are in our possession, we propose to draw attention to them 
next month. 

Mr. Neison has drawn a dotted line, somewhat resembling Mr. Simms% 
two wide bays, connecting the extremities of the riUs if and i ; the position 
of this line Is not accordant with the line shewing the bays on Mr. 
Simms*iB drawing (Enfffieh Mechanic, No. 571, p. 634). Those of our 
readers who possess the two drawings by Simms and Neison will do 
well to compare them with the moon at the telescope during several 
lunations. 



EPBEMERIS FOR PHYSICAL OBSERVATIONS OF 
JUPITEK. 



Green- 
wich. 
Bfidnight. 
1876. 
July I 

2 
3 
4 

I 



Lofiigitude 

of H^fi 
central merid. 

di£f. 



Angrle of Annual Latitude of 
position of parallax. earth | sun 
K's axis. above 2('s equator. 



9 
10 
II 
12 
13 
14 
IS 

16 

J7 
18 

19 
20 
21 

22 



3-8 

'S4H 
304-9 

95-5 
246*1 

367 
187-3 

1284 
279*0 

695 
220*1 

106 

l6l'2 

3"7 

102-3 
2528 
434 
193*9 
344*4 
134-9 



870.6 



•6 
•6 
•6 



■1 

•6 

■\ 

•5 
•6 



•4 

•5 
•5 
•5 

•1 



15-20 

15-22 
•23 
•24 
•26 

•29 

15-30 

•31 
•32 
'33 
•34 
•35 
•35 

I5-35 

'^i 
•36 



805 

8-18 

8-30 
8-43 

8-55 
8-67 

8-79 

8- 90 

9- 01 
9-1 1 
9*21 

931 
9-41 
9-50 
959 

968 
976 
9.84 
9*92 
999 
10*06 
1013 



— 3-03 — «^5 



-*3W 



1-95 



— ^2*96 — «2*94 
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General Notices. 



23 


76-0 


•5 


i5'35 


I0'20 




24 


226-5 


•5 


•35 


10-26 


— 2-94 


% 


170 


•5 


•35 


10-33 






i6r5 


•5 


•34 


10*38 




«7 


3i»'o 


•5 


•33 


10-44 




28 


1085 


•s 


•32 


10-49 




29 


259-0 


•5 


•3« 


10-54 


—2-92 


30 


49*5 




15*30 


10-58 






2000 


870-4 


•28 


10-63 




Aug. 1 


350-4 




•27 


1067 





—2-93 



—2-92 —2*92 



A.M. 



Books received. — " Beobachtungen der Sonnenflecken.'' II. Von Prof. 
Dr. G. Sporer. Leipzig. W. Engelman. 1876. — Report of the Astro- 
nomer-Royal to the Board of Visitors of the Hojal Observatory, Greewich. 
1876. — Dr. Dionysius Lardaer's ** Handbook of Astronomy," revised by 
Edw. Dunkin. London: Crosby, Lockwood & Co.— Symon*8 British 
Rainfall for 1875." London: Edward Stanford. 1876.— Dr. W. 
Dorberck " On w Leonis considered as a revolving double star.*' Dublin ; 
Royal Irish Academy. 1876.— "The Moon." By E. Neison. London: 
Longmans & Co. 1876. V The Watchmaker and Jeweller."^ A. Victor* 
London, 1876. 



ASTROKOKIOAL 

To Deo., 1875. 

Home & Thomthwaite, 

Messrs. 
Solomons, Messrs. S. 

and T. 

To May, 1876. 

Aldam, W. 

To June, 1876. 

Compton, A. J. S. 
Crowe, Be v. &. 



BEOISTEB^Subsoriptioiu received by the Editor. 

To Deo., 1876. 



Hannah. R. 
Howlett. Rev. P. 
Kuobel. E. h. 
Lawsoii, D. 
Neison, E. 
Kyle, liev. Canon. 

To Aug., 1876. 

Beside, J. 

To Sept., 1876. 

Franks, W. S. 



Green, N. B. 
Langley, Professor. 
Planck, fl. 
Ward, I. W. 

To Jan., 1877 

Daw, E. 

To Deo., 1877. 

Perriiig, J. D. 



TO CORRESPONDENTS. 



We cannot publish communications which are not authenticated by the 
name and address of the sender, as u guarantee of good faith. 

When subscriptions sent by post are not acknowledged in the next 
number, the Editor will be much obliged if subscribers will at once inform 
him of the fact. 

The Editor will be obliged if those gentlemen who have not paid their 
subscriptions will kindly send them by Cheque, Fost-office Order, or 
penny postage stamps, but the Editor w:ll not be liable for loss in trans- 
mission. 

Fast Office Orders for ike Editor are to be made payable to John* 
C. Jackson, at Lower Clapton, London, E. 



The Astronomical Besrister is intended to appear at the commencement of 
each month; the iSubscnittiou (inciudiug Poiituge to ail parts ot (ireat iirituiii 
and Ireland) is tixed at Three ShiUinfirs per i^uurttir, patjabie in adcatue^ by 
postage stamps or other wiste. 

The pages of the AHtronomical Register are open to all suitable communications 
Letters, Articles for insertion, must uo sent to the Rev. J. C. JACKSOiTy 
Clartnce Uoad, Clapton, not later than the 16th of the Month. 
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THERMOGRAPHY OF THE SUN. 

In th« loth Yoluxne of the American Journal of Science, page 
50, the discovery of a method is announced, by the aid of which, 
it is asserted, the isothermals of the solar disc *' may be thermo- 
graphically represented. In consideration of the importance of 
uie matter, year and day of the invention are precisely given 
by the author. It is stated : ^' On the 5th of June, 1875, 1 devised 
a method of obtaining the isothermals on the solar disc. As this 
process may create an entirely new branch of solar physics, I deem 
it proper that I should give a short account of it, in order to 
establish my claim as its discoverer." 

Though I am not as fully convinced as Mr. Alfred Mayer that 
by employing thermographic methods an entirely new branch has 
b^n created for solar physics, I have yet grounds for feeling an 
interest in researches of that kind, since as early as the spring of 
1873, the idea occurred to me to make use of the property of 
some chemical combinations to undergo changes through heat for 
the purpose of. visibly showing in a simple way the dilPerence in 
the radiation of heat between the solar spots and their sur- 
roindings. 

Ill No. 1949 of the Astronomische Nachrxchten, I have pub- 
lished the result of my researches with regard to the subject, 
under the heading of Ein thermographischer Versuch an der 
Sonne," and a short notice likewise appeared in print in the 
Monthly Notices. 

The chemical combination which I employed in order to pro* 
duce thermographic images of the solar disc was chlorocobalt. 
This salt, as is well known, secretes water when exposed to heat^ 
and thereby changes its red colour to blue. The images 
of the sun produced on a paper saturated with a solution of this 
salt distinctly showed the decrease of the radiation of heat 
towards the edge, by the coloration of blue becoming paler ; other 

VOL. XIV. 
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Thevmography of the Sun, 



shades of tint, from whicli a conclusion of the existence of 
eccentric or otherwise formed curves of equal intensity of radia> 
tion might have been drawn, were not observable. Just as in 
photographs also in the thermographs, the effect decreased in 
gradation from the centre towards the edge. 

Meusel's double salts,* which have later on been employed by 
Mr. Mayer, gave me by far more unfavourable results, on which 
account it was considered unnecessary to make particular mention 
of them in No. 1949 of the Astronomische NachrichUn, The 
endeavour to produce a regularly defined image of the sun proved 
unsuccessful. These preparations are altogether not applicable to 
the rendering of more delicate gradations in the effects of heat, 
as they take place between the middle and the edge of the sun, 
to which must be added that the occurring change of colour after 
the cessation of the effect of heat, disappears again very quickly, 
consequently a quiet observation of the tbermography is becoming 
an impossibility. 

A great obstacle to all thermographic methods consists in heat 
possessing the quality of being propagated not only by radiation 
but also by conduct, and it must consequently appear difficult to 
succeed in producing by means of rays of heat images as sharply 
defined as they can be produced by means of rays of light. We 
know of no body which is absolutely not a conductor of heat, and 
though paper — which is generally used as a base for matters sub- 
ject like the above mentioned to being affected by heat — ^belongs 
to the bad conductors, it yet conducts sufficiently to interfere 
with the progress of the action to such a degree as essentially to 
disturb the exactness of the images to be produced. Having 
regard to this circumstance, it is evident that the results obtained 
by Mr. Mayer must at the outset be received with great 
caution. I feel inclined to set down the discoveries which have 
been made as actually only apparent, and accordingly to interpret 
literally the sentence by which the conclusions i — 5. are intro- 
duced, and which run thus: ''As far as the few observations 
have any weight, the following appear to be the discoveries 
already made of this new method.'' 

The motions that have been observed, and the variable magni- 
tude of the " area of maximum temperature are more than any- 
• thing calling forth the special distrust of the initiated, and for 
this reason, because unless sufficient caution be used it usually 
happens that the hot air rising from the sensible surface generates 
quite irregular excrescences on the thermographic images of the 
tun which are to be produced. 



* Meusel's iodide of copper and mercury and silver and mercury. 
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With regard to the researches in question, the words "tempe- 
rature and isothermals" must appear altogether unfortunately 
chosen, for isothermals of the solar disc,'* as it for instance may 
be projected by the aid of a telescope on a white screen, can 
certainly not be spoken of, regard being had to the meaning of 
the word, and it is at all events evident that a determination of 
the curves of equal temperature on the sun himself, is not what 
has been in the author's mind. 

It may indeed be the case that not all parts of the surface of. 
the sun have the same temperature ; we may even with some 
probability conjecture that, especially during the times of the 
more frequent appearance of the sun-spots, the equatorial regions 
of the sun are hotter than the poles, and for this reason, because 
at those times the emission of the inner hotter matter attains its 
maximum ; but the examinations of the sun's disc made with the 
thermopillar show that it is difficult to prove this even by the 
most sensitive aids. It will never be possible to obtain this 
proof by the aid of the thermographic processes, which have 
hitherto been made use of, the effect moreover would be a quite 
different one from that observed by Mr. Mayer. 

The photographs show a heightened intensity of light of the 
equatorial zone, which particularly makes it observable in the 
faculae, but that even this difference does not prove very great 
for our perception, is best shown by the fact of its becoming 
visible only by means of the effect of the sun's atmosphere. In 
the middle of the disc these faculae are no longer observable. 
Something similar ought to show itself also on the thermographs 
if the method employed afforded sufficient security for the attain- 
ment of an exact thermographic image, which, however, as is 
evident from what has been said above, is not the case. 

Since, then, the peculiarly formed " isothermals " of Mr. Mayer 
could only be referred to the effect of the atmosphere of the sun, 
and since the notion that it had been intended to prove a differ- 
ence in the real temperature of different parts of the surface of 
the sun cannot possibly be entertained on account of the insensi- 
bility of the method employed, one would have to assume local 
clearings up, or condensations of the atmosphere of the sun, in 
order to explain the phenomenon. But there exists not even the 
faintest trace of a reason why they should not also appear on the 
photographs which give a much more exact image. 

If Mr. Mayer maintains that he has observed such thorojgk 
and rapidly occurring changes in the intensity cf radiatio 1 of 
different parts of the solar disc, the cause of them is not to he 
found on the sun himself, neither is it to be explained by 
local changes of the capability of absorption in the atmosphere 
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of the Ban, nor by differences in tlie real temperature of 
different parts of the surface of the san, we must rather look at 
present for the cause of them in the imperfection of the method. 

Perhaps Mr. Mayer will find an opportunity of repeating his 
researches and will take occasion to neutralize in some degree the 
effect of the discoveries laid down in his five theses, which are apt 
to recall to memory the happily overturned mysterious state of 
solar physics, and might mislead any theorist in search of facts 
to the most venturous speculations. 

BerUn: Jane, 1876. (Signed) DR. OSW. LOHSE. 



SELENOGRAPHY— PAST, PRESENT, AND FUTURE. 
By W. B. Bibt, FJI.A.S. 

Mr. Nelson's letter in No. 159, p. 62, on "Lunar Nomen- 
clature," has suggested various thoughts on the present condition 
and future prospects of Selenography, and these have been 
accompanied with others on its past condition, a true estimate of 
which can only be formed from its literature, embodying the 
results of the labours of its cultivators. 

The cultivators of Selenography, at no period of its history, 
have been by any means numerous. It is, however, necessary in 
tracing its past history, clearly to understand what each writer 
means by using the term " Selenography." If only a delineation 
and description of the moon's surface be intended, then we go back 
to the epochs of Galileo, Hevel and Eiccioli, but if something more 
be intended, as for example the study of the moon's surface with 
a view to detect any differences from the records of earlier obser- 
vations, then we apprehend our starting-point must be Schroter. 
Let us endeavour to make our meaning plain. Most of our 
readers are aware that the earliest catalogue of stars originated 
in consequence of the observation of a star supposed to be new, 
other catalogues followed, and now we have several independent 
of each other, all serving the important purpose of identifying the 
positions of new and unexpected bodies which appear from time 
to time. As regards the more recent of these catalogues we 
should hardly be justified in regarding them as unwieldy or 
unmanageable ; every astronomer is acquainted with their value ; 
by comparing catalogues of double stars with the heavens, doubles 
before unknown have been added, and binaries have been 
aESiduously watched. Applying this to Selenography as culti- 
vated by Schroter, who was contemporary with the elder Herschel, 
it is notorious that the astronomy of double stars has made far 
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greater progress than the study of the moon's surface as originated 
by Schroter. 

Mr, Nelson speaks of Schroter's work as " practically of slight 
value to the selenographers of the present day, and it will be 
seldom indeed that the drawings and descriptions of this work 
will prove of any use in aiding observers at the present time in 
their study of the moon's surface." Mr. Nelson's view of 
Schroter's work will of course depend on his views of Seleno« 
graphy generally. One thing is very certain, SchrSter did not 
attempt to construct a lunar map, his forte was observation. It 
would appear, but we may be mistaken in our conclusion, that 
Mr. Nelson's view of Selenography Is the same as his predecessors 
have held, viz., the study of the moon as a whole, which may be 
regarded as wide of the true object as if it were possible to study 
double stars as a whole, and not observe and measure each pair 
separately, and keep some selected pairs under constant observa* 
tion.* It is this dealing with the moon wholesale which has ever 
been a drawback to the progress of Selenography. " For general 
selenographlcal purposes," says Mr. Nelson, "Schroter's two 
volumes of drawings and descriptions have been entirely super- 
seded, and this will be the opinion of all who examine his, 
historically most interesting work, and compare them with the 
present needs of Selenography." What are the present needs of 
Selenography, and who are the Selenographers of the present 
day ? We have many active amateur observers of double stars 
and binaiies, but who among the 566 Fellows of the B. A. S. are 
steadily and persistently observing detail with a view to settle the 
vexed question of change on the moon's surface, a question that 
some influential Fellows have settled authoritatively j by declaring 
that in their, opinion no change has taken place. It very seldom 
happens that the enunciation of views which are either of a novel 
character as the suspected change in Linne or not in accordance 
with the received opinions of the public are at once credited. 
They have to stand their trial, and evidence for and against 
must be adduced before they take their places as exponents of 
truth. In matters of science such trials are often very protracted, 
nothing can be authoritatively determined. There are, it is true, 
men who, having devoted much time and attention to the invest!* 
gatlon of any particular branch of science, are entitled to be heard, 
but on the other hand there are men who, having also givem 
attention to the same branch, and having arrived at a different 

* The appearance of Mr. Neison's work on the Moon, since these lines 
were written, enables me to correct this idea. There are many important 
passages in this admirable work indicating the absolute necessity of 
lixing the attention by continued observation on special lunar features, 
with a view of ascertaining if any permanent changes occur. 
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and perhaps opposite condnsion, are entitled to be heard on the 
other side ; on no acconnt whatever should the views of either 
party be quietly shelved. Bearing in mind that no question in 
science can be settled by authority, the literature of the subject 
embodying the views of the opponents becomes the only record 
of its progress, and it is from its literature, alone that we can hope 
to derive true views of any subject which we desire to investigate. 
So far as Selenography and its literature are concerned, are there 
at the present time six Fellows of the B. A. S. steadily engaged 
in lunar work ? Can we find any notices of such work in the last 
annual report of the Society ? 

As a general work of reiference Schroter's has been found valu- 
able in comparing his drawings, fragmentary though they be, with 
the moon, and we apprehend that no real progress can be made 
in Selenography without a constant reference to them for infor- 
mation as to the state of particular regions in his day. 

Passing on to the epoch of Lohrmann and Miidler, so far as we 
can learn from a comparison of the works of these selenographers 
with that of Schroter's, there appears to be but little in common 
' between them. Schroter observed with a definite object, whether 
he succeeded or failed is another matter. Both Lohrmann and 
Madler had a definite object, that of constructing a lunar map, 
and their observations were subservient to this end, and the 
results of their labours, especially Miidler's, stand out as monu- 
ments of untiring and perf-' vcring industry, and in the solution of 
the question that has agioated astronomers of late years, their 
works must be consulted, although, as mentioned by a lucid writer, 
they both break down in detail. Who then would think of con- 
sulting them alone, and treat Schroter as obsolete ? Strange to 
say, after the publication of Miidler's great map, the progress of 
Selenography appeared to have been retarded, for so far as we 
are aware nothing of any striking character was published between 
1836 and 1 85 1, when a feeble attempt was made to call the 
attention of English astronomers to Selenography, but it was so 
late as 1864 when for a few years some attention was really 
given to it. 

As regards the suppression of Schroter's names by Madler, we 
hold that a name once given should be sacredly retained, but it 
would be unwise now to restore Schroter's names and remove 
those of Madler, or of any later selenographer when once estab-^ 
lished. There are, however, many of Schroter's which have been 
entirely suppressed by Mridler. We never heard, before reading 
Mr. Neieon's letter, that the proposition has been urged to restore 
Schroter's names, and remove those which Madler has substituted 
fori them — the restoration of the suppressed names is another 
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thing which we know has been suggested — nor can we agree that 
the works of Schroter are practically effaced, except in the 
opinions of those gentlemen who have already settled the ques- 
tion of change. 

Succeeding the epochs of Lohrmann and Miidler is that of 
Schmidt, who has committed, to drawing the labours of thirty 
years. The non-publication of this great work speaks volumes as 
to the number of active observing selenographers, and so do tha 
works of Schroter, Lohrmann, Miidler, and those published by 
Schmidt by remaining untranslated.* Hitherto English astro- 
nomers have taken but little interest in lunar matters, except in 
the production of photograms, a few hundreds having been taken. 
Of these it is to be regretted that scarcely any have been 
employed in studying the larger formations especially as they 
offer the means of scrutinizing them at leisure. If the 500 or 
more in existence had been carefully compared inter se^ a rich 
harvest of results would have been secured during the last twenty 
years. Some attempts were made at the commencement of the 
decade 1850 to call attention to observational Selenography, and 
still later a well-known formation was under close and rigid 
observation by about half a dozen observers for a period of two 
years, the results having been published, since which the interest 
in Selenography appears to have subsided, and nothing of any 
moment has been effected since 1872. 

In summing up the results of the past history of Selenography, 
we notice the earlier maps and labours of Galileo, Hevelius, Biccioli, 
Cassini, Lambert and Mayer, the numerous drawings and descrip- 
tions of Schroter, the two maps of Lohrmann and Miidler, the 
unpublished map of Schmidt, and the later English works, 
including the examination of the floor of Plato. 

REVIEWS. 

2 he Moon and the Condition and Conjigurations of its Surface. By Edmnnd 
Neison, Fellow of the Koyal Astronomical Society, &c. Illustrated 
by maps and plates. London : Longmans, Green & Co. 1876. 
At the sight of this volume with the name of Mr. Neison on the title- 
page, we anticipated an unusual treat in its perusal, and we have not been 
disappointed. It has 576 pages, and is divided into 29 chapters. Chap. 
L is on the motions, figures, and dimensions of the moon. II. On the 
physical condition of the lunar surface. Hi. The lunar formations. IV, 
Lunar history. V, Variations of tiie surface. The above constitute the 
first division of the work. Chap. VI. with the key map is introductory 
to the 22 following, each of which has its own map. Chap. XXIX is on 
•elenographicai formulae, and this is succeeded by three tables, by 
synopsis of the formulae, an alphabetical index to the formations, and 

* We are glad to hear of the promised publication of Schmidt's map 
and aUo of the completion of Lohrmanu*s lectures. 
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finally, a general index. The illustrations comprise Copernicus (frontis- 
piece), Day after sunrise, Ag^ippa and Godin, sunrise, Agrinpa and 
Godin under meridional illumination, Plato soon after sunrise, Plato two 
days before fulL The spesial maps, besides the 22 above mentioned, are 
Gassendi, Maginus. and Theophilus. The paper and type are excellent, 
and a red cloth binding with gilt letters gives the book a handsome 
appearance. Mr. Neison says the work was undertaken with a view of 
promoting the study of selenography, by supplying what has much been 
wanted, namely, a work on the Moon, which should treat of the present 
condition of the surface and deal with the configurations of the lunar 
crust with some degree of comprehensiveness. English selenographers 
have long felt the want of such a treatise on the moon, and its 
absence has been often urged as a main cause of the slow progress that 
has been made in the study of the phenomena presented by the moon. 
Hitherto the only work on this subject has been Beer and Miidler*s ** Der 
Mond," published forty years back, and, being in German, practically 
inaccessible to most English astronomers, besides standing much in need 
of revision and extension - to brine" it up to date. The ** Mond of Beer 
and Madler has been taken as the oasis of this work, and the labours of 
Schroter and Lohrmann have been used. The greater portion, however, 
of the material forming the present work is new, and has been mainly 
derived from eight years' selenographical observations. These were 
principally made with an excellent 6-inch equatorial of fine definition ; 
but they nave occasionally been made with refractors of smaller aperture 
and towards the end with a nine and one- third inch With -Browning 
reflector of considerable excellence. These observations include a series 
of several hundred lunar sketches and drawings, which served as 
material for revising a considerable portion of the great lunar map of 
Beer and Madler. For this purpose use has been also made of a collec- 
tion of some hundred lunar sketches made of late years by difiBerent 
astronomers, and which from time to time have been sent to the author. 
These sketches have afforded information of gpreat interest and value^ 
which has been incorporated in the work. The author's thanks are 
especially due to the Rev. T. W. Webb for the general assistance he has 
received, and particularly for kindly placing at his service a long series 
of lunar observations. From this source much of great value has been 
derived. Much attention has been given to the question of the probable 
nature of the lunar surface, and stress has been laid on the view advanced, 
that the constitution of the earth and that of its satellite were primarily 
identical in nature. The view has also been strongly urged that the 
processes of modification their respective surfaces have undergone have 
been entirely analogous, and only modified in their results by the differ- 
ences in physical dimensions between the two bodies. Many considera- 
tions have also been adduced as showing strongly that the moon possesses 
a real atmosphere of great mass and greater magnitude, though of slight 
density, and it has been pointed out that to neglect this is to render 
nugatory all attempts to explain the phenomena presented by the moon. 
To the mathematical portion of selenography much has been added, 
including nearly 400 measures of the position of points of the first order, 
the determination from some 200 measures of nearly 100 points of the 
second order, a considerable number of measures of the dimensions of 
different formations, and a number of determinations of the height of 
different lunar mountains. Most of Miidler*s estimations of brightness 
have been revised, and a considerable number of new objects have had 
their brightness determined. The lunar map contains several thousand 
new objects, not included in Beer and Mtidlei'* Mappa Selenographica," 
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including many new rills not contained in Schmidt's g^eat catalogue 
** Der Rillen auf dem Mond." Seyeral systems of long winding valleys, 
possessing an intimate connection with the lonar rilTs) have also been 
aelineated in so far as the scale of the map rendered possible. In the 
final chapter a complete series of selenographical formoke is g^ven for the 
purpose of enabling observers to carry out the numerous series of micro • 
metric measures that are required for the further progress of seleno- 
graphy. 

Although of late powerful instruments have been employed in seleno- 
graphical studies, those with less powerful instruments need not despair. 
Telescopes with apertures from three to five inches, if properly employed, 
may be made to yield work of the highest selenog^phical value, and are 
penectly adequate to map and delineate the lunar surface in a manner 
that has not yet been approached either in accuracy or completeness. 
Even for the more recondite portions of selenography, namely, the deter- 
mination of the positions and dimensions of lunar formations, telescopes 
with apertures from three to five inches are perfectly capable of being 
used for carrying out this work. Even if not provided with a clock- 
motion, or even if not equatoreally mounted, they can be made, by the 
aid of a properly constructed and inexpensive micrometer, to give the 
positions of the principal points of the moon's surface with a ]irecision 
rivalling the results of Beer and Madler. In fact, in general, instru- 
ments of the sizes referred to will find upon the moon better opportunities 
for doling valuable astronomical work than in any other direction, for 
the work to be done here is thoroughly within their grasp. 

In conclusion, the author would be obliged by all corrections or 
extensions the text or maps may require, being communicated to him as 
soon as they are detectea during further selenographical observations. 
Lunar drawings and observations would also be received with pleasure 
and acknowledged, so as to enable the results they may afford being 
incorporated in any future edition. 

These extracts from the preface will afford a general idea of this 
important work, which not only in an admirable manner supplies a great 
want, but if we are not mistaken is likely to form an era in this department. 
Lunar study is indeed a field full of promise. If in many others glean- 
ings alone remain, it cannot be said here that the harvest is nearly over. 
It is to be hoped that not a few possessors of good refractors and reflectors 
will be henceforth incited to unintermitted and careful observations ; 
though even those which are desultory and isolated, accurately registered, 
may chance to have a value. We are sanguine enough to believe this will 
be the case. It is encouraging tliat almost simultaneously with the 
appearance of Mr. Nelson's book, we hear of the completion of Lohrmann's 
map of the moon, three feet in diameter, under the supervision of Dr. 
Schmidt, and of the forthcoming publication of Dr. Schmidt's own great 
map of twice that diameter, the result of 34 years' labour. Those whose 
attention to our satellite may be either for the first time excited, or else 
further stimulated by these productions, have in such workers as Mr. 
Birt and Mr. Neison head-quarters where any communication will be 
turned to the best account. Besides the names already mentioned, refer- 
ences occur in the work before us to Gaudibert, Birmingham, Loder, 
Key, Knott, Knobel, Phillips, Kunowski, Ingal, and others, and there is 
room for many more contributors—abundance of work for the future. 

Passing over for the present the intermediate chapters, we come to 
Chapter VI., introductory to the descriptive portion which is illustrated 
by a complete lunar map 24 inches in diameter, a sise sufiiciently great to 
enable every known object on the moon of any interest or importance to 
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be inserted. This map is dirided into 22 sections, as shown by the kej< 
map, and each section is separately described. To render each map 
entirely comprehensive and independent, the edges overlxp to a consider- 
able extent, thus obviating the inconvenience in consulting any of the other 
lunar maps, whether divided into quadrants or sections, from the forma- 
tions at tne edges appearing only in part. It has been found necessary 
in the more crowded portions of the surface to omit some of the very 
small and entirely unimportant details, very many of which on the more 
crowded portions of the great map of Beer and Miidler are not to be con- 
sidered as representing actual features, but were inserted to represent 
the nature of the surface, and in place of tlie details which the instru- 
mental means of B. and M. could not properly deal with. Throughout 
the most crowded portion of their ereat map such very small detail is 
entirely arbitrary and conventional. For tne complete delineation of 
these very small irregularities of the surface, as low mounds, hillocks, 
rideesj and small peaks on the ridges, and walls of the ring-plains, dw., a 
scale of 100 inches to the moon's diameter is absolutely requisite, whilst 
to render these very minute features of any value, the lunar surface must 
be submitted to a far more searching investigation than it has ever yet 
received. We may say that these 22 maps are delightfully clear, and he 
names of the principal formations inscribed upon them makes reference 
very easy. Toge^er with their respective descriptions they form a com- 
plete lunar gazetteer, complete, that is, to the extent of the best observa- 
tions hitherto available. The general basis of the map is tjjie great 
trigonometrical survey of the lunar surface of Beer and Madler, which 
for the present must remain, as it hitherto has been, the foundation on 
which ail lunar maps must be constructed. This great work requires a 
complete revision and extension, but cannot be touched in parts, as any 
alteration that may be made in tme point implicitly affects the entire 
triangulation of the surface. On the small scale of the Mappa Seleno- 
graphica," and consequently on the map of this work, this is of minor 
importance, as the probable errors in the positions of Miidler are of com« 
paratively small extent. The places on the present map have been, 
therefore, founded directly on Madler without any alteration, except 
where absolutely requisite, but at the same time a very oonsiderabie 
number of new measures have been incorporated, giving the true position 
of many other formations whose places were not determined by Madler. 
Though resting primarily on Beer and Madler, the greater portion of 
the map has been revised by a long series of observations, including 
the results of several handred drawings of the moon. Several thousand 
fresh objects have also been embodied, so that it contains a greater mass 
of detail than even the *^ Mappa Selenographica " of B. and M. Many 
hundred new rills have been inserted, a considerable number of which 
are absent from even the great catalogue of Schmidt, and they include 
almost every rill mentioned by Schmidt, the existence of many of his 
doubtful rills having been confirmed. The scale adopted in the special 
drawings or maps of certain selected formations, as Gassendi and 
Maginus, is somewhat over four times that of tl)e general map, or 
one hundred inches to the moon's diameter. They show, therefore, 
these formations on a scale similar to the proposed map of the British 
Association, and nearly twice the aVea of the great map of Schmidt ; 
yet thi«, as the drawings show, is only just adequate to give the principal 
minor details of the surface. These special maps are the results of long 
series of observations, and show all the details of those formations whose 
existence has been established, and whose nature has been distinctly 
made out. When compared with the great map of B. and M. whioh 




Reviewi. 



i8S 



shows within Gassendi, for instance, only a group of central mountains 
and a few mounds, or with the special drawings of Nasmyth, or even 
with the great map of Schmidt, many of whose objects require revision, 
they sho\^ the great field open before the real nature of the lunar surface 
is establisiied. The general map or index is drawn to a scale of one- 
third the diameter of the principal map, and contains merely the chief 
formations together with the names of the greater number. The 
boundaries of the maps are shown by a dotted line. 

The nomenclature employed is based on that of Beer and Madler, aS 
developed in their "Der Mond," as any alteration in this, which must be 
considered as the nucleus of any more extended system, would be most 
unadvisable. The principal later additions to the lunar names have been 
included. When it seemed advantageous new names have been added, 
selected from well known astronomers and mathematicians, but in 
especial selenographers. The original authorities for the 427 names 
employed bv Beer and Madler were as follows: — Hevel 6 ; Riccioli 206 ; 
Hell I ; Schroter 60 ; Lohrmann 8 ; Gruithuisen i ; and Madler 145. 
From the new names included in the*' British Associ tion Catalogue," 
■67 have been taken and added to Beer and Madler's ; the real authorities 
for these being:— Webb i; Lecouterrier i ; Schmidt i; Lee 4; and 
Birt 58 ; together with two of Schroter's early names not identified by 
Beer and Madler. To these have been also added 19 more, consisting of 
2 of Riccioli's and 3 of Schroter's restored, and 14 new names. Thus 
the grand^ total of named points on the moon is 513. After each name 
initial letters indicate the authority on which it rests. We think 
Mr. Neison has shown judgment in adding but few and well selected 
names, and these only when really advantageous ; for it is not desirable 
to crowd the map of the moon unnecessarily with names ; nor, as a 
general rule, should they now be chosen from any but the classes he 
mentions. The method of distinguishing the minor detail of the moon 
is essentially the same as that employed by Beer and Madler ; these 
small formations being symbolised by attaching a letter of the Greek or 
Roman alphabet to the name of the principal formation near. 

The description of the formations on the lunar surface is to all intents 
new, for though completely embodying in a condensed form that of 
'*Der Mond," it has in general been much extended and re-arranged. In 
most instances the description has been carefully revised in accordance 
with careful observations of the formations with far more powerful 
telescopic means than were at the disposal of B. and M., whilst in many 
cases it has been very materially extended by new details. It contains 
the material derived from a collation with the works of Schroter and 
Lohrmann, and in part with those of Schmidt and the British Associa- 
tion, . ogether with the results of the observations of a number of years, 
and including a series of nearly one thousand sketches, drawings, &c., 
of the lunar formations. The entire results of the measures of 
Lohrmann, and Beer and Madler, are given, together with a considerable 
number made during the last two years, thus presenting tlie entire 
materiel at present existing for constructing the ground-work of any 
lunar map. The estimates of the brightness of the surface and forma- 
tions rest mainly on Madler, but they have in the greater number of 
instances been confirmed by direct comparison with the lunar surface. 
A very considerable number of new determinations of the brightness of 
diiferent points have been added, both by direct estimation and com- 
parison with the neighbouring points, whose brightness had been 
determined by Madler. 

The special map of Gassendi has been founded on a series of nearly 
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fiftj carefully executed drawings of this fine formation, made during the 
last six years with powerful instruments ; and it contains the entire 
amount of detail whose existence may be regarded as definitely 
established. Gassendi is especially notable for the very intricate but 
fine system of rills on its interior, rendering it one of the most interesting 
formations upon the surface of the moon. This system comprises some 
thirty-eight rills, and, carefully studied, will throw much light on the 
real nature of these most interesting but inexplicable lunar features, so 
that they deserve the attention of all selenographers. Some of these 
rills mav perhaps be doubtful, and others misplaced ; for even in very 
powerful instruments they are most delicate and difficult features, and 
are rarely well seen. 

The special map of that magnificent formation, Maginus, is founded on 
nearly twenty drawings, made at intervals during five years. It is the 
most complete map of this portion of the surface extant; and based on 
independent measures, its outline and general relation will be found 
entirely trustworthy, although not quite accordant with Madler*s. With 
few exceptions every feature delineated may be considered to have had 
its existence well established, though the difficulties in effecting this are, 
in this portion of the moon, far more formidable than in the more 
undisturhed regions towards the north. An especial feature to be 
noticed is the comparatively few crater- pits found within this grand 
walled-plain, though the surrounding regions contain very numerous 
members of this class. 

The third special map is of the magnificent ring-plain, Theophilos, 
nearly sixty-four miles in diameter, with peaks of immense height on its 
walls, one of which rises to the tremendous altitude of 18,238 feet above 
the interior.* 

We must now advert to the slightly tinted drawings, commencing with 
the frontispiece, Copernicus, the day after sunrise; being, as well as the 
others, on the same scale as the special maps, or 100 inches to the 
moon's diameter. This grand ring-plain has been figured in various 
works. As Webb remarks in the charming descriptive part of his 
"Celestial Objects," &c.; it is beautifully, though anonymously figured 
in Herschel II's " Outlines of Astronomy." There is also an exquisite 
drawing from Nasnivth in Lockyer's "Elementary Astronomy"; and 
another, also very fine from the same, in Smyth's "Speculum Hartp 
wellianum,*' which also appears in Chamber's " Descriptive Astronomy." 
The style of all these is varied, and they all differ from that of the 
drawinjgs in this volume, which, especially we find if held at a little dis- 
tance Kom the eye, afford, perhaps, as vivid a representation of the 
reality as can well be produced ; and are, we doubt not, reliable in all 
their features. The drawing of Godin and Agrippa under meridional 
illumination — a difficult work — is admirably executed; at first sight it 
looks like a drawing seen through tissue paper. The two views of 
Plato are equally excellent. Most persons, probably, who have enjoyed 
the enchanting views of lunar scenery, afforded even by telescopes of 
moderate aperture, have been surprised at the amount of what they can 
see, and at the same time the little, comparatively, that they can clearly 
interpret, and till taught by experience, the novice in moon-gazing is 
apt to fancy that there is hardly a limit to the magnifying power that 
might be applied. Arago, however, reminded his readers that with a 
power of 6,000 » the mountains of the moon would appear of the size of 
Mont Blanc seen with the naked eye from the Lake of Geneva, and such 

* Nearly the height of Elbrus in the Caucasus, and not much more than 600 feet leu 
than Gotopaxi in the Andea. 
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a power is impracticable. As Webb remarks, the instruments or the 
nights are few indeed that will bear the sixth part of it ; and when 
employed the moon would be seen as large (though not as distinct) as if 
it were 240 miles off. The power used in making the lunar drawings in 
this work we do not find stated. If we assume it was from 200 to 300, 
we may consider them, in a general way, as pictures of what the naked 
eye would behold at distances from 1,200 to 800 miles. . 

The Selenographical Formulae embrace— i. Apparent co-ordinates of 
the moon. 2. Selenographical elements: — librations in longitude and 
latitude, and variations. Position of the pole and equator, and variation 
in position of the pole. 3. Selenographical elements (auxiliary). 
4. Selenographical positions: — measurement and determination of the 
four classes of points, &c. 5. Selenographical dimensions: — measure- 
ment of height of mountains, diameters of formations, &c. Table I. is 
auxiliary quantities for the computation of the moon's librations. 
Table II. Points of the first order, with their positions and co-ordinates. 
Table III. Lunar elements. We hope to continue our notice of this 
book, in respect of the earlier chapters, in our next number, and mean- 
while append a list (probably not complete) of misprints or misspellings 
observed in the course of our reading. 

P. 139, Maginius '* (Maginus was a mathematician and astronomer of 
the i6th century). 

P. II, " minimum" (line 19) should be "mean." So p. 25. 

The name of Firmicus Maternus (an astrologer of the the 4th century) 
is given as Firminicus, p. 146 (twice) 333, 149, and Ferminicus in the 
index. 

Macrobius (grammarian, 4th century) appears as Macroibus, p. 205 
(3 times), p. 2(M (4 times), also in the index. 

Eudoxus, written Eudoxes, p. 231 (4 times), 232 (twice), 220, 333. 
Also in map and index. 

P. 235, the longitude of the crater Cassini G, given -(-40^ 41'} should 
be 4-4° 41'. 

Timaeus (teacher and friend of Plato, and placed near him on the 
map) is spelled Timaus, p. 242 (3 times), 243 (3 times), 238, 250 (3 times). 

Schiaperelli, pp. 270, 271, also map and index^ for Schiaparelli. 

Riphaen Mountains, for Riphsean, pp. 317, (twice), 348 (twice), 347, 
349, 383, also index. But the word is more correctly spelled, Rhipsean, 
a mountain chain in some indefinite part of the north, as fancied by the 
Greeks. The name given by Madler is, therefore, not well chosen to 
designate mountains not far from the moon^s equator. 

P. 317, '^Galilai" should be Galilei, 320 (4 times), on map. (Galileo 
was his Christian name.) 

P. 319, "enviorons," environs. 

Ptolemaus, for Ptolemaeus, p. 358 (twice), 359 (3 times), 360 (twice), 
index and map. 

P. 389, Dopplemayer, for Doppelmayer (mathematician and astronomer 
of Nuremberg, 17th century), 

Pingre, p. 409, and index, should be accented. 

Baco, p. 441, (3 times), 447, should be Bacon, also index. 

Haze, p. 459 (twice), and index, should be Hase. 

" Almanon," p. 496 (4 times) and index. If this be, as we conclude it 
is, the Khaliph astronomer, it should be Almamon, or Al Mamun. This 
name is similarly misspelled in Webb's " Celestial Objects." 

Hekataus, pp. 515, 516, and index, The name of the distinguished 
geogprapher and historian (b.c. ^00), who corrected and improved the 
map of the earth drawn by Anaximander is Hekataeus, or Hecatseus. 

Futredinus, index, — Putredinia. 
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Correspondence. 



Bntiih RainfcUl, 1875. On 4he distribution of rain over the British Isles 
during the year 1875, as observed at about 1,800 stations in Great Britain 
and Irelajul, with maps and illustrations. Compiled by G. J. Symons, 
Secretary of the Meteorological Society, &c., &c. llondon : Edward 
Stanford, Charing Cross, S W. 1876 pp. 216. 58. 
The system of observing the rainfall owes its creation and development 
to Mr. Svmons, as he says, during fifteen of the best years of his life. 
We are glad to find that, although there is much yet to be done, there 
were probably never so many' stations in question as there are now, and 
the observations were never more carefully made, nor more yigorously 
checked. To meteorologists and all who study the weather with any 
care, this elaborate volume with its tables and records must needs be of 
great value. The verification of the latter occupies two persons con- 
stantly nearly two months, in addition to much work done out of the 
the office. The cessation of the grant of the British Association is 
rather regarded by Mr. Symons as a good thing, as though it throws 
upon him much extra expen«liture, it leaves him free and unfettered. 
** If my friends," he says, " second my efforts by the accuracy of their 
records and by funds, we will earn a position far higher than any which 
the British Association, or even government itself, could give us." We 
hope the present supporters (and others too) of this valuable institution 
will even more than make up the extra 100/. required to meet the above- 
mentioned annual loss. The financial section, p. 21, concludes thus: 
•* While, however, I should be able to do better work with more money, I 
am quite conscious that the sums entrusted to me, and acknowledged 
below, are a silent yet eloquent proof that an increasing body of my 
fellow-countrymen appreciate the work I have undertaken, and approve 
of my mode of conducting it.'' 

Beobachtungen der Sonnenjlecken II. Herausgegeben von Prof. Dr. G. 
Sporer. Leipzig, 1876. pp. 142, with 12 lithographic plates. 
This is an elaborate series of observations on sun-spots and flaming 
protuberances, from Sept. loth, 1867, to Oct. 9th, 1871. On plate I i»a 
drawing of the remarkable groups of March Z5th, 187a These tables 
and the accompanying charts will be of great interest to those who are 
especially occupied with the study *of the sun. In continuation of the 
former series, this one embraces the period of the 91st to the 145th rota- 
tion of the sun. Prof. Sporer's work appears to ns to be of great value. 



CORRESPONDENCE. 



N.B. — We do not hold ourselves answerable for any opinions expressed 
by our correspondents. 
To all communications must be annexed the name and address of the 
sender, as a guarantee of good faith. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



VENUS. 

Sir,—I think that I ought to say, in connection with the remarkably 
interesting letter by Mr. Green in the July number of the Astronomical 
Register^ that I have myself only seen the unilluminated side of Venus 
. when she has been in — or within a day or two on either side of— inferior 
conjunction. 

I have (as I hare repeatedly explained) constricted the field of view of 
my eye-piece by the insertion of a disc of card, in which a central hole 
has been punctured with a white-hot needle ; and I have so regttl»ted 
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Ihe sixe of this aperture as to leave exceedingly little margin round the 
planet, when centrally placed in the field. Now, under these circum- 
Siances, 1 have seen the dark limb very unmistakably indeed ; and my 
own idea has always been that this was in consequence of its projection 
upon that appendage of the sun (be it corona, zodiacal light, or what 
not) that extends to such a considerable distance from his sensible disc. 
I must add that I have wholly failed to perceive the smallest vestige of 
the unilluminated limb at other times, when Venus has been in quadra- 
ture, &c., and I have been observing in daylight ; but that— as pointed 
out in a recent paper which I rea3 before the Roval Astronomical 
Society— by waiting until the evening got dark enough, I could make a 
very beautiful and perfect pale blue phosphoresceni limb, optically com- 
pleting her circular outline, out of the minute amount of outstanding 
colour of a slightly over-corrected object-glass. This, however, differed, 
totQ ccehf from what 1 must still regard as the actual objective dark limb 
itself of the planet as seen in bright sunshine at the time of the inferior 
conjunction. 

She came, as is well known, into that portion at lo o*cIock this morn- 
ing, and, under these circumstances. I availed myself of an apparently 
clear sky to repeat my observation of her. I have just said that the sky 
was apparently clear,'* but the glare of the sunshine on the object-glass 
of my telescope, a faint cirrus haze imperceptible to the naked eye, and 
atmospheric undulation generally materially interfered with good definition. 
I failed then to trace f he dark umb round its outline, but I did see, with- 
out any doubt or dispute, that the space, within the hair-like illuminated 
crescent was very distinctly darker than the sky outside the crescent. I 
asked my friend, the Rev. T. Will shire, F.G.S., &c., &c., Ac, who is 
staj'ing with me, to examine the planet, and see if he could detect a 
difference of shade anywhere ; and after a short scrutiny his reply was, 
" I see that the space is certainly darker within the cusps than the sur- 
rounding firmament." I give his own words, because they are those of 
an observer^ who had no theory on the subject, and was not told and did 
not know what to look for. 

I do hope that other astronomers have been availing themselves of the 
existing fine weather to endeavour to clear up the moot point of the 
visibility of Venus's unilluminated limb ; and that the August number of 
the Begister may contain other conmiunications bearing upon this very 
curious question. 

Meanwhile, I have the honour to be, sir, your most obedient servant, 
Forest Lodge, Maresfield, Sussex: WILUAM NOBL^. 

1876, July 14. 

NEW MED STAR. 



I desire to call attention to a New Red Star found by me last April, 
which is one of the finest objects of the class I remember to have seen. 
It is brighter than most of the deep red stars, and has a blue 10 m. com- 
panion at a distance of about 77" in the direction of iio°'2. It was 
recently observed by Dembowski, who calls it *' a perfect blood red.*' 
He rates the magnitude 6*8. In Argelander it is called 8m., and in the 
Washington Catalogue 77. Like many other red stars, it may prove to 
be variable. It is Lacaille 5686, its place (1880) as follow : — 
R. A. = I3h. 42m. 15s. 
Decl. = — 27° 46'. 

This star is not in Schjellerup's Catalogue of Red Stars. 
Chicago : June 24th, 1876. S. W. BURNHAM. 

SUSPECTED VARlABm DOUBLE STAR. 



Observers interested in Variable Stars may find an object worth 
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IQO Correspondence. 

watching in No. 282 of my Fifth Catalogue of New Double Stars 
(^Monthly Notices, Nov. 1874^ now that it is coming within reach. At 
the time of the discovery of the companion I could not find this star, 
although one of the most prominent in the vicinity, in any of the Star 
Catalogues I had access to, and had to get its place from a neighbouring 
star, with the micrometer. I entered the magnitude of the principal 
star as 7, and companion 15 (Herschers Scale). Dembowski has 
measured it on three nights, rating the larger twice as 6*5m., and once 
7*a The small star (distance 4"'2) he calls i2*om. in two observations. 
This is in the Dorpat Scale, and corresponds to Herschel's 20m. It is a 
pretty good test for a 6-in. aperture, but bore sufficient illumination for 
a measure of the angle with my instrument. The absence of so bright a 
star from all the Star Catalogues of Weisse, Lalande, Riimker, Scl\jellerup, 
B. A. C, Bode, and others, would be ^ound for suspecting variability. 
And further evidence is afforded by hnding it in one of Lamont's Cata> 
logues (No. 2082 of Verzeichniss von 4093 telescopischen Stemen zwischm 
— 9° und — 15° Declination^ 1872) where it is given as fifth magnitude I 
The place (1880) is: — 

R. A. = i7h. 8m. 29s. 
Decl. = — 14° 27'. 
It will be readily found without circles. 

Chicago : June 24th, 1876. S. W. BURNHAM. 

HALOS. 



Though rather late in the year the following summary of halos may 
be interesting to some of your readers : — 

Thunder op 

1875 Halos. Solar, Mock suns. Lightning. 

January ... 10 ... 4 ... 2 - 

February ... 4 ... o ... o . 

March ... 9 ... i ... o 

April ... 8 ... o ... I ' 

May ... 13 ... I ... I 

June ... 9 ... o ... 7 

July ... 8 ... o ... 5 

August ... II ... o ... 7 

September ... 9 ... 2 ... 7 

October ... 8 ... 3 ... 4 

November ... 5 .... 3 ... o 

December ... 2 ... o ... o 

Solar Halos, 96. Lunar Halos, 13. Mock suns, 14. Rainbows, 25. 
Days on which Rain or Snow fell, 209. Rainfall, 26 inches. I saw no 
auroral streams, but seven times I noticed a light in the north, which 
appeared to be auroral. Zodiacal light almost every clear dark evening 
from January to May 2nd, and again a few times towards winter. 

I saw the conjunction of Jupiter and /3 Scorpii last February, about 
5 a.m., when the star appeared to touch the limb of Jupiter, and at times 
was quite invisible with a power of 144 on my 4^-inch reflector. This 
could hardly be owing to the slight unsteadiness of the atmosphere as /3 
was so much brighter than the limb of the planet. 
Writtle, Essex. H. CORDER. 

Venus. 



Sir, — I made several careful measurements of Venus at the late inferior 
conjunction, and found a prolongation of the cusps to a degree that quite 
surprised me. In fact the measure from a line joining the cusps to the 
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limb was nearly, if not quite, three-fourths the of full diameter. Of 
course I expected a certain prolongation, but not to so great an extent 
as this, though, in fact, it may be no greater than what has been seen by 
previous observers of whose measurements I am ignorant 

J. BIBMINaHAM. 

LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 
AUGUST, 1876. 

Bt W. R. Birt, F.R.A.S., F.M.S. 



With the hope that the lunar formation " Fracastorius " may furnish 
material for useful study of a character — if not similar to that which oc- 
cupied the attention of selenog^pbers when engaged with the floor of 
Plato — at least of sufficient interest to lead to further discoveries, either 
of minute objects on its surface not recognised before, or variations in the 
aspects and appearances of such as have long been the subjects of obser- 
vation, we beg to direct the attention of observers to a few more objects, 
forming a continuation of the Svnopsis " from which we quoted in our 
lists for April last, p. 97, and in that for June, p. 147. 

X. A ridge connecting the northern extremity of the east wall with a 
shallow crater on the northern boundary of ** Fracastorius." 

On the 29th of April a drawing of "Fracastorius," by the Rev. J. B. 
Richards, of Bayswater, eame to hand, it is dated ^ April, 1876, about 
8 p-m." In this drawing this ridge is very distinctly delineated, and so 
fBX as I remember it was then quite new to me, as I have no recollection 
of having seen it previously, nor have I it on any of the drawings of 
earlier date in my possession* From a communication to the English 
Mechanic of June 30, 1876, p. 405, by M. Oaudibert, it appears that this, 
gentleman observed " Fracastorius " on the same evening with his 8j|-in. 
mirror ; he gives a sketch in which the ridge appears, and he specifies 
that it consists of three distinct hillocks^ and it has on the north-east side 
two craterlets. 28 hours 45 minutes later than the epoch of the drawing 
by the Rev. W. Richards, Mr. Simms observed and sketched " Fracas- 
torius,** he also gives this ridge. I first obtained an observation of it on 
May 28, 7 p.m., when I mi^ a sketch of Fracastorius the ridge 
appeared precisely as given by the Rev. W. Richards. I next saw it 
distinctly with Mr. Barclay's refractor of 10 inch aperture on June 27, 
the night was not over favourable, I however noticed that the ridge had 
a very narrow crest On the night of July 3, 1876, 1 have the following 
record: "The northern boundary of 'Fracastorius* is very decidedly, 
angular at the shallow crater XL of the synopsis. There is not the 
slightest appearance of Simms' two bays." 

XL The shallow crater mentioned under X. 

This crater was first seen by Birt on September 22, 1868, it is men- 
tioned in the article on "Fracastorius," English Mechanic^ Sept. 16, 1870 ; 
it was seen by Birmingham, 1871, January 10, who places within it a 
small crater or craterlet : it was sketched by Richards, 1876, April 28, and 
by Birt, 1876, May 28 ; there is consequently no doubt of its existence, it 
is however curious that this shallow crater should have been seen at inter- 
vals from Sept 22, 1861, to April 28, 1876, while the ridge connecting it 
with the eastern border should have escaped notice. Drawings of " Fra- 
castorius,'* especially of the northern border, will be very acceptable for 
comparison with those which I have bearing earlier dates ; attention may 
also be given to the colour of the floor of Fracastorius '* within the 
northern border, and that of the Mare Nectaris exterior to it. 

Errata in former hsts:— April, p. 97, delete comma after the word 
"least*' in line 3. May, p. I22, fourth line from the bottom of page, for 
contained read continued. 
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ASTRONOMICAL OCCDERENCES FOR AUGUST, 1876. 



DATE. 


Principal Occurrences. 


Jupiter's Satellites. 


Passage. 


Tues 


1 


h. m. 


Sidereal Time at Mean 
Noon, 8h. 41m. 44*65$% 


and Sh. 1. 
and Tr. E. 
l§t Oc. D. 


h. m. 8. 
9 3 
9 5 
9 57 


h. UL. 

Altair. 

11 1-2 


Wed 


2 




Sun^s Meridian Passage 
^m. ^-078. after Mean 
Noon 


1st Sh. I. 
1st Tr. E. 
Ist Sh. E. 


« 25 
9 22 
10 38 


10 57:3 


Thur 


3 




Saturn's Bing : 
Major axis =42" '47 
Minor axis=5''*io 


1st Ec E» 


7 51 24 


10 53-4 


J? ri 


A 

4: 


i» 37 

1 1 


Full Moon 
Mercury and Sun 






10 49 *4 















10 45*5 


Sun 


6 


6 ^ 


Occultation of Saturn 
Reappearance of ditto 
Conjunction of Mars and 

Mercury, 0* 38' N. 
Conjunction of Moon 

and Saturn 0° 38' S. 






10 41'S 


Mon 


7 


9 43 
13 30 
IS 10 


Near approach of </> 

Aquarii (4^) 
Near approach of 96 

Aquarii (5^) 
Near approach of B.A.C. 

8134 (6f) 






10 37*6 


Tues 


8 






and Tr. L 
3rd Sh. L 


9 6 


10 337 


Wed 


9 






1st Tr. I. 


9 3 


10 29'8 


Thur 


10 


12 28 

15 44 

16 46 


N^PRr ftTinrnap.^ of ir 

Piscium (6) 


and "Rfi R 
1st Ec. R. 


9 46 10 


10 25 8 


"IT' • 

Jbn 


1 1 


Occultation of B.A.C. 
Eeappearance of ditto 






10 21-9 


Sat 


12 


958 
15 3 
1^ 10 

13 


C Moon's Last Quarter 

Occu?tation of 66 Arietis 
(6i) 

Eeappearance of ditto 
Conjunction of Uranus 

and Sun 
Conjunction of Mars and 

Sun 






10 17-9 


Sun 


13 


12 19 
12 41 


Occultation of Tauri 
Eeappearance of ditto 






10 14*0 


Mon 


14 


16 9 


Near approach of B.A.C. 
1746 (6i) 






10 lO'I 
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DATB. 


Principal Occnrrences. 


Jupiter's Satellites. 


Meridian 
Passage 


Tues 


15 


h. nu 
8 


Jupiter at quadrature 

wli'.Vi ^liA Ann 

lUuminated portion of 
disc of Venu8=0'229 

Illuminated portion of 
disc of Mar8= i 'ooo 


3rd Tr. I. 
3rd Tr. E. 


h. m. 6. 

7 50 
10 2 


.^h. uu 
10 6*1 


Wed 


16 


5 


Conjunctionof Moon and 

Venus 10" 38' S. 
Sidereal Time at Mean 

Noon, 9h. 40m. 52 '998. 




8 so 41 


10 2'Z 


Thur 


17 


20 


Sun's Meridian Passage 
3m. 45'358- after Mean 
Noon 


1st Oc D. 1 
and Oc. R. 
2nd Ec. D. 


958-3 


Fri 


18 


Conjunction of Moon and 

Mara r° i!l 


Ist Tr. E. 

AQb Oil* JCi» 


9 54'3 


Sat 


19 


25 
20 


• New Moon 
Venus at greatest bril- 
liancy 






9 50 4 


Sun 


20 


2 


OftTlllinp+.lOTl nf \Trkr»n 

and Mercury 0° 22' N. 






946-5 


Mon 


21 










9425 
938-6 


Tues 


22 










Wed 


23 




Saturn's Bing : 
Major azis=42"'88 
Minor axis =5" 73 






9 347 


Thur 


24 






zna Uo. v. 




9307 


Fri 


25 




Conjunction of Moon 
and Jupiter 5' 42^ N. 


xsli xr. 1. 
Ist Sh. I. 


7 23 

8 40 


9 26*8 


oat 


26 


17 


jr jjxxfyjix jc 1x0 b ^uuriicr 


3rd Ec. D. 
Ist Ec. R. 
1st Sh. E. 
3rd Ec. R. 


7 18 32 

8 4 22 

8 41 

9 10 20 


9 22*9 


Sun 


27 


S 


Opposition of Saturn and 
Sun 






9 189 


Mon 


28 


9 39 
10 46 


Occultation of B.A.C. 

6107 (4) 
Reappearance of ditto 






9 15*0 


Tues 


29 










9 ii'i 


Wed 


30 










9 71 


Thur 


31 










9 3*2 


SEP 

Fri 


T. 
1 










8 59*2 
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THE PLANETS FOR AUGUST. 



At TSANSIT OVSB THB MeSIDIAN OF GbEENWICH. 



Planets. 



Mercury . 
Vonua . 
Jupiter . 
Saturn . 



Bate. 



1st 
9th 
17th 
25th 
1st 
gth 
17th 
2Sth 
1st 
9th 
I7fh 
25th 
1st 
9th 
17th 
25th 



Bt. Asoension. 



h. m. s. 

8 41 46 

9 39 28 

10 36 53 

11 26 10 
6 58 12 

6 59 58 

7 10 57 
7 29 7 

15 20 51 
15 22 30 
15 24 52 
15 27 56 
32 35 53 
22 33 54 
22 31 45 
22 29 29 



Declination. 



Diameter. 



N.19 56* 
N.15 52, 
N.io 9i 
N. 4 10 
N.16 4 

N.16 22 r 

N.16 44^ 
N.16 57t 
S. 17 35^ 
S. 17 43 s 

5.17 541 

5.18 7 
S. 10 48 
S. II I 
S.11 iM 

S.11 2r 



5-0 

5 "O 

48''7 
44'''3 
38''-2 

Hl"^ 
36''7 

35:8 

34^-9 

34"-3 
if-o 

i7''-o 

I7''-2 

i7''-2 



Meridian 
Passaf^. 



h. m. 
23 561 
o 26*1 

51-9 

1 9*6 
22 12*8 
21 431 
21 22-6 
21 9*3 

6 38 
6 8-2 
5 391 
5 107 
13 51-9 
13 184 
12 44*8 
12 ii'i 



Mercury rises about a quarter of an hour before the sun at the 
beginning of the month, the interval decreasing. He may be observed a 
quarter of an hour after sunset on the 6th, the interval increasing to 
about half*>an-hour after sunset. 

Venus is visible two hours and a quarter before sunrise on the ist^ 
the interval decreasing to an hour and a half. 

Jupiter sets an hour before midnieht, at the beginning of the month, 
and then earlier each night» On the last day he sets soon after 9 p.m. 
He is at quadrature with the sun on the 15th. 

Saturn rises soon after sunset on the ist, the interval decreasing. 

EPHEMERIS FOR PHYSICAL OBSERVATIONS OF 
JUPITER. 



8h.*) 
Greenwich. 

M. T. 
1876. 
Aug. I 
2 
3 
4 

6 

7 
8 

9 
10 
II 
12 



Longitude 

of 2<:*s 
central merid. 



Angle of Annual 
position of parallax. 
2|'s axis. 



3504 
1409 
291-4 
8i'9 
232-4 

22*8 

173-3 
323-8 
1 14 2 
2647 
55-2 
205-6 



870-5 
•5 
•5 
•5 
•4 

:5 
5 
•4 
•5 
•5 
•4 
•5 



15-27 
15*26 
1524 
15-22 
15-20 

15-18 
15-16 

15-14 
15-12 
15-10 
15-07 
150S 



1067 

10-70 

IO-73 

10-76 

10-79 

I0-8I 
10*84 
IO-86 
10-87 
1089 
10-90 
10-91 



Latitude of 
earth | sun 
above equator. 



— 2-92 —2*90 



—2-91 — z-89 
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<3 3561 

14 1465 

15 296*9 
) 811. Gr. M. T. 



„ '4 
870-4 



14-99 
14-96 



IQr91 
10-91 
10-91 



—2-90 — J-87 



At page i73/< Greenwich midnight" has been 
erruneously printed for 8h. Gr. M. T. The MSS. was correct 

A.M. 



SATELLITES OF SATURN. 



Approximate Greenwich sidereal 
gations occurring between i6h. and 4h, 
f< conj« with following edge of ring, 
p. „ „ preceding „ „ 
8up. superior conj. with centre of ball* 
inf. inferior „ „ 

1876. Gr. Sid. Time, 
h 

Aug. I 172 Tethys. nf, 

1 8*8 Mimas, w. 

19*4 Titan, inf. 23" s. 

20'0 Dione. nf. 

203 Encel. w. 

1 - I Tethys. e. 
1*3 Encel. np. 

2 15-9 Tethys. sp. 

16- 7 Rhea. sp. 
17*5 Mimas, e. 

17- 8 Encel. sf. 
21-2 Dione. sf. 
23-8 Tethvs. w. 

0- 2 Encel. sp. 

3 162 Mimas, e. 

16- 7 Encel. nf. 

17- 5 Dione. w. 
21-7 Encel. e, 
22*5 Tethys. e. 

2- 8 Encel. sf. 
3*5 Mimas, w. 

4 18' 5 Rhea. sup. n. 
19-3 Encel. np. 

01- 2 Tethys. w. 
230 Rhea. nf. 

? 1*6 lapetus inf. 29" n. 

1- 7 EnceL nf. 
2.2 Mimas, w. 

2- 4 Dione. e. 

5 1 8- 1 Encel. sp. 

19- 9 Tethys. e. 
21*6 Rhea. e. 
22*7 Dione. sp. 
23*2 EnceL w. 

0'9 Mimas, w. 

3- 8 Tethys. sf. 

6 186 Tethys. w. 
20*3 Rhea. sf. 

20- 7 EnceL sf. 



times of conjonctions and elon- 
Greenwich sidereal time, 
n. north of ring, 
s. south „ 

e. greatest eastern elongation, 
w. „ western 
1876. Gr. Sid. Time, 
h 

23 6 Mimas. w« 

23*9 Dione. np. 

0'8 Rbea. inf. s. 
2-2h. Occultation by the Moon. 

2*5 Tethys. np. 

3*1 EnceL sp. 

7 19-e EnceL nf. 
20*3 Dione. e. 

22- 2 Mimas, w. 

0- 6 EnceL e. 

1- 2 Tethys. sf. 
4-0 Rhea. w. 

8 16-1 Tethys. w. 
1 6-6 Dione. np, 
17*1 EnceL w. 
20*9 Mimas, w. 
32*2 EnceL np» 

00 Tethys. np. 

2.6 Rhea. np. 

9 17*8 Dione. np. 
19*6 Mimas, w. 
2 IX) EnceL sp. 
22*7 Tethys. sf. 

1*5 Dione. nf. 

2' I EnceL w. 

10 18*3 Mimas, w. 
18-6 EnceL e. 
2 I'd Tethys np. 

23- 6 EnceL sf. 

2- 7 Dione. sf. 

11 16*1 EnceL np. 
16*9 Mimas, w. 
17*9 Rhea. sp. 
201 Tethys. sf. 
22*5 Encel. nf. 
23-0 Dione. w. 

3- Tethys. sp. 
3*5 EnceL e. 

12 16*6 Rhea. w. 
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Saturru 



1876. Gr. 8id. Time, 
h. 

i8'8 Tethjs. npw 

19*3 Dione. nf. 

200 EnceL w. 

1*1 Encel. Dp. 

17 Tethys. nt 

3*0 Mimas, e. 

13 17.5 Tethvs. sf. 

17*6 Encel.' sf. 

• 19*7 lihea. sup. n. 

20'5 Dione. st 

23*9 Encel. sp. 

0'2 Rhea. nf. 

o*4 Tethys. sp. 

1*6 ^mas. e. 

14 16*2 Tethvs. np. 
i6'4 EnceL n£ 
16*8 Dione. w. 
21*5 Encel. e. 
22*9 Rhea. e. 
23- 1 Tethys. n£ 

0*3 Mimas, e. 

2'5 EnceL sf. 

15 190 Encel. np. 
21*1 Rhea. sf. 
21*8 Tethys. sp. 
23*0 Mimas, e. 

I '4 EnceL nf. 

1*8 Dione. e. 

2*1 Rhea. inf. b. 

16 17*9 EnceL sp. 
20'5 Tethys. nt 
21*7 Mimas, e. 
22*1 Dione. sp. 
22*9 EnceL w. 

4*o EnceL np. 

17 i6-6 Titan inf. 25" s. 
19*2 Tethys. sp. 
20*3 Mimas, e. 
20'5 EnceL sf. 
23*3 Dione. np. 

2*8 EnceL sp. 

3*1 Tethys. w. 

3*9 Rhea. np. 

18 i8-o Tethys. nf. 
19*0 Mimas, e. 
19*3 EnceL nf. 
19*6 Dione. e. 

0*4 EnceL e. 

I '8 Tethys. e. 

19 15*9 Dione. sp. 
167 Tethvs. sp. 
1 6*9 EnceL w. 
177 Mimas, e. 
21-9 EnceL np. 



1876. 6r. Sid. Time, 
h. 

<r2 Tethys. n£ 

cr6 Tethys. w. 

20 16*4 Mimas e. 
17*1 Dione. np. 
19-2 Rhea. sp. 
20*8 EnceL sp. 
23-3 Tethys. e. 

0*8 Dione. n£ 

1*8 EnceL w. 

37 Mimas, w. 

21 17*8 Rhea. w. 
18-3 EnceL e. 
220 Tethys. w.. 
23*4 EnceL sL 

2'0 Dione. sf. 

2'4 Mimas, w. 

22 165 Rhea. np. 

207 Tethys. e. 

21*0 Rhea. sop. lu 

22'2 EnceL nt 

22*3 Dione. w. 

I 'I Mimas, w. 

1*5 Rhea, nt 

3*3 EnceL e. 

23 187 Dione. nf. 
I9'4 Tethys. w. 
19*8 EnceL w. 
237 Mimas, w. 

cri Rhea. e. 

0*8 EnceL np. 

3-3 Tethys. np. 

24 1 7 3 EnceL st 
iS'i Tethys. e. 
19*9 Dione. . sf. 
22*4 Mimas, w. 
22*8 Rhea. st 
237 EnceL sp. 

2'0 Tethys. sf. 

3*3 Rhea. inf. s. 

3*6 Dione. sp. 

25. 16*2 EnceL nf. 

1 6*2 Dione. w. 

i6-8 Tethys. w. 

2i'i Mimas, w, 

21*2 EnceL e. 

07 Tethys. np. 

2'3 EnceL sf. 

26 187 EnceL np. 
19*8 Mimas, w. 
23'4 Tethys. st 

I.I Dione. e. 

1*1 EnceL nf. 

27 i7'6 Encel. sp. 
1 8*4 Mimas, w. 
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1876. 



Gr. Sid. Time. 



1876. 



a 1*4 Dione. sp. 

22*1 Tethys. np. 

227 Encel. w. 

• ' 37 Encel. np. 

28 1 7*1 Mimas, w. 
20-2 Encel. sf. 
20-8 Tethys. sf. 
22 6 Dione. np. 

2-6 Encel. sp. 

37 Tethys. sp. 

29 15-9 Rhea. inf. s. 

18- 9 Dione. e. 
19*1 Encel. nf. 

19- 5 Tethys. np. 
20'4 Rhea. sp. 

o'l Encel. e. 

2*4 Tethys. nf. 

3*1 Mimas, e. 

30 1 6-6 Encel. w. 

18- 2 Tethys. sf. 

19- 1 Rhea. w. 
2 1 '6 Encel. np. 

Differences of right ascension and 
and of the centre of Saturn. For oh. 

Titan. 



— ^217 
12-5 
-1-3 

+ 10-2 

20- I 
267 
29*0 
26-5 
19-8 

+9*9 

12-8 
22-4 
28-9 

31*4 
—29-4 
232 

135 
—1-6 

+ 107 

21- 2 

28-3 

308 
282 
21*1 
4-107 
—1-4 



Sept. I 



Gr. Sid. 
h. 

V2 

1-8 

3- 8 

4- 
31 164 

i6*9 
177 

20*5 
22*2 

23*9 
01 

1-6 
27 
180 
22*6 
231 
231 
1*3 
1-4 
166 



Time. 

Tethyg. sp. 
Mimas, e. 
Dione. w. 
EnceL nf. 
Dione. np. 
Tethys. np. 
Rhe&. np. 
EnceL sp. 
Rhea. sup. n. 
Tethys. nf. 
Dione. nf. 
Mimas. 
EnceL 
Rhea. 
EnceL e. 
Tethyg. sp. 
Encel. sf. 
Mimas, e. 
Dione. sf. 
Rhea. e. 
Titan. inf27"8.* 



e. 



nf. 



declination of Titan and lapetns 
Gr. Sider. Time. 





a— A. 




8. 


Aug. I 


— I-I2 


2 




3 


9-80 


4 


I2'II 




12-44 


1 


10-69 


1 


715 




—2*42 


9 


+2-68 


10 


7-42 


II 


1103 


12 


1303 


13 


13-17 


14 


11-44 


15 


8.10 


16 


♦i-3'6o 


17 


—1-43 


18 


6*24 


19 


io-o8 


20 


12-31 


21 


12-50 


22 


io-6i 


23 


6-95 


24 


—2-14 


25 


+3*02 


26 


772 


27 


II "26 



a— A. 


^-D. 


s. 


H 


+8-94 


+33*o 


6-08 


30-6 




27.9 


.fo-24 


251 


— 2-70 


22*2 


5-63 


191 


8-53 


16-0 


II 39 


12-8 


14-18 


P 


1689 


6*2 


19-51 


-f2-9 


22-OI 


— 04 

U 


24*38 


26-61 




28-69 


9.9 


—30-60 


— 1 2 9 


3232 


15-8 


33-85 


i8-6 


3517 


21*2 


36-28 


23-6 


37*17 


25-8 


37.82 


278 


38-24 


29-6 


38*43 


31*2 


38*37 


32 s 


3806 


33*6 


3751 


34*4 
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General Notices, 



28 1316 134 3673 35-0 

29 1317 43^ 3571 354 

30 11^ 30 s 34-45 35*3 

31 7^7 33*a 3297 34-8 
Sept I +3'30 — 3» > — 3»*27 —342 

To find the places of the fire ittner satellites, the ralues of their 
elonfrations given in the following table must be interpolated for the time 
required: 

ohv Greenwich Sidereal Time. 



1876. 



23 
28 



P6 

3*9 
4t> 



sn 

a 

f 

364 

36-5 
36-6 
367 
367 



47 

4-8 
4^ 



49-0 
a 
// 

460 
46*2 
463 
464 
464 
464 



h 
// 

St 
5» 

5- 9 

6- 1 
6-2 
6-4 



Dione. 
L diif. 

305^5 65^-2 

2417 -2 
177-9 -2 
114*1 '2 
503 -2 
346 5 656-2 

282-7 



Encel. Tethys. Dione. Rhea, 

dilt L di£ 1. diit L diif. L di£ 

o o 0^0 

3 213-8 19051 114*6 i3io'4 loi'^ 95**3 
8 318^ -2 345 4 332*9 2 

64-1 'I 215-4 .5 2G4'I -2 

169-2 I 85.9 -4 75-3 -2 
2743 1 316-3 -4 306-5 -3 
19-4 1905-1 186-7 1310-4 177-8 951*2 

Sept 

2 1245 

a 

Aug. " 

3 29X> 
8 29*1 

13 29-1 
18 29-2 
23 29-2 
28 29-2 
Sept 

2 29-2 4-1 36-6 5-1 46-4 65- 595 8*3 8310 1 17 
a and b are the semi-axes of the apparent orbits. The rectangular 
co-ordinates x', y' of the satellites, reckoned parallel to the axes of the 
ring, are then found by x'' = a sin 1, and y'^ = b cos 1, and the polar- 
co-ordinates p and s by 

s sin (p — 6^x)) = a sin L 
s cos (p— 6°-o) = b cos L A. ICABTH. 

Errata in July number. — ^B^ an inadrertanee the Phases of the Moon 
for August were erroneously inserted. Page 165, 1 1 lines from end, for 
9/ tie experiment, read a/ter. 



58- 9 

59- 1 
59*3 
59*4 
595 
59*5 



b 

// 

7*2 
74 

Sjo 
8-2 



2987 
3364 

1272 
164-9 



82-3 
826 
828 

83x> 
83*1 



397 7 
•7 
7 
•7 
•7 

397*7 



10 -o 
103 
106 

10- 9. 

11- i 
1 1-4 
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No. 165. SEPTEMBER. 1876. 



ON THE POSITION OF SCHROETER WITH REGARD 
TO SELENOGRAPHY OF THE PRESENT TIME. 

By E. Neison. 

How far is the study of the very numerous and detailed obser- 
vations of different portions of the moon, and of the many 
elaborate special drawings of different lunar regions contained in 
the two bulky volumes by Schroter, entitled " Selenotopographical 
Fragments," indispensable to the selenographer of the present 
time ? is a question on which apparently opinions differ, but it is 
one which may be not unprofitably discussed, for it is discouraging 
in the extreme to be informed that the study of the works of 
a particular author, if not indisputable, is of the greatest import- 
ance, when the works of that author are accessible t3 only a few 
metropolitan workers. My own opinion has been already ex- 
pressed on the present position of Schroter's works with regard 
to selenography, and it is to the effect that, for general purposes, 
Schroter's numerous drawings, with their elaborate and lengthy 
descriptions, have been entirely superseded by the works of 
Lohrmann and Madler. It must be remembered that the above 
applies only to selenographical purposes, for it is not to be 
disputed that for certain particular purposes, reference to the 
drawings and descriptions of Schroter may be indispensable, but 
these are purely exceptional instances. 

veil. XI. 
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On the Position of Schrdter. 



This view having been questioned by Mr. Bird, in an article 
entitled ** Selenography, Past, Present, and Future " (Astbo- 
NOMiGAL Beoisteb, Aug., 1876), it is desirable that the grounds 
for the above view should be stated, so as to enable lunar observers 
to form their own conclusions on the question, whether additional 
information of importance will be gained by referring past 
Beer and Miidler and Lohrmann to the works of Schroter. Be- 
fore, however, doing this, attention must again be drawn to the 
fact that this is a subject entirely apart from the great services 
rendered by Schroter to selenography. The view that Schroter's 
works have now been superseded by those of later selenographers 
cannot justly in any manner be held to be depreciatory of the 
great work thieved by him. And, despite the hostile criticism 
of his works by Beer and Madler, Schroter's name will always 
live as that of the real founder and most arduous worker on 
selenography. 

Though Schroter possessed an instrument of size, and perhaps 
power far exceeding those employed by Beer and Madler, and by 
Lohrmann, a careful and impartial examination of his drawings 
as compared with the drawings of his great successors, Lohrmann 
and Beer and Madler, will show that it is rarely he draws details 
which are not to be found in the maps of Lohrmann and Beer 
and Madler. And where any difference or discrepancy is found to 
exist between his drawings and those of his successors, it will be 
found that, with very rare exceptions, the later astronomers are 
correct. Nor is this to be wondered at, for as they possessed his 
drawings, if any discrepancy between the two occurred, it natu- 
rally led to a further examination by Lohrmann and Beer and 
Madler, which enabled them to ensure the correctness of their 
drawings. In consequence of this, therefore, it is very rarely that 
reference to Schroter's drawings or descriptions will give any 
information which is not at once to be derived from the works of 
Lohrmann or Beer and Madler, so that when the in general great 
accuracy of Beer and Madler 's delineation of the principal features 
is remembered it will be evident that reference to Schroter's 
works for information, that has been already obtained from Beer 
and Madler, is perfectly unnecessary. That is, in fact, equivalent 
to what has been stated, that Schroter's work has been superseded 
in this respect by the generally accessible works of Beer and 



Now, leaving the larger features, consider the small features 
or detail's presented by the different lunar formations. It is 
known that the works of Lohrmann, and in particular of Beer and 
Madler, present a considerable quantity of this detail. Experience 
has also shown that though this detail is usually tolerably 
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faithful, it occasionally, or it fact in certain regions^ often breaks 
down in the accuracy of the smaller features. Could, then, 
SchrSter's drawings and descriptions be relied upon as furnishing 
trustworthy delineations of the real nature of the detail, his 
works would be unquestionably of the very greatest importance 
to the selenographer of the present time. So far, however, from 
this being the case, it is rarely that Schrdter furnishes any infor- 
mation at all with regard to details of this nature, and only 
towards the end of his drawings will any details of this class be 
found. They appear, in fact, to have been beyond the power of 
his instruments, which broke down in the definition of such small 
features. With the exception of a ^ozen or so instances, there- 
fore, if in the minor detail of the moon a feature is not found on 
Beer and Madler*s map, it will for a certainty not be found on 
Schroter's drawings. In fact, of the minute details of the lunar 
surface, it may be broadly stated that Schroter shows nothing, 
and it is in these features alone that Beer and Madler are any- 
where seriously at fault. This, then, establishes the position 
already taken, that it is in general useless to refer beyond Beer 
and Madler*s map and description to the drawings of Schrdter 
for additional information, or in other words that Pchroter's 
works have been superseded by the far more complete and gene- 
rally accessible works of Beer and Madler. 

There are, of course, as already mentioned, occasions when re- 
ference to the works of Schroter will be indispensable, and there 
are other instances where all the observations of^Schroter will be 
found the best and most complete information on the subject. Of 
the former, cases of suspected variation in the lunar surface may 
be ti^en as an instance. Thus, suppose at some future period it 
should be found that some prominent or conspicuous crater or 
mountain should vanish, as in the case of Linn^ or alter in form 
as in the case of Messier, reference to Schroter's works would 
then obviously be indispensable to see whether he had drawn this 
region, and if so how he had delineated it. This must, however, 
be regarded as a very exceptional circumstance. 

Again, the drawings and descriptions of Schroter's with regard 
to the great range of mountains on the limb present the best 
existing account of these formations, and to a selenographer who 
had taken these as a special point of study, reference to Schriiter's 
works would be of the greatest advantage. This again is, how- 
ever, an exceptional instance, for the study of these regions of the 
moon on the very limb and its borders, presents the greatest diffi- 
culties, and requires the most inexhaustible patience, whilst it is 
only telescopes of the highest perfection that are capable of the 
work. 
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For general selenograpbical work, However, whicli may be 
taken to be the delineation of one or more regions upon the 
moon, and the careful study and mapping of the same, it will be 
found that Lohrmann, or Beer and MadLer must be taken as the 
basis of the work, and that reference past them to Schroter will 
very rarely, if ever, be found to repay the labour, whilst for 
ninety-nine per cent, of the work to be done, after the first 
delineation of the main feature, it will be found that reference to 
any authority will be made without any aid being obtained. 

Closely related to the subject already referred to stands that 
with reference to Schroter's nomenclature. In the course of his 
labours, Schroter named a very considerable number of different 
formations, somewhere between seventy and eighty in number, but 
without any systematic method. In consequence of this he often 
attached a single name to two or more different formations, 
usually closely situated, it is true, whilst in other cases he named 
a region possessing little, if any, natural boundaries, and therefore 
little suited for the purpose of being named. When Beer and 
Madler came to map the moon, though they in general left 
Schroter's names unsdtered, in some ten to fifteen cases falling 
principally into the category of unsatisfactory instances already 
referred to. Beer and Madler dealt very roughly with Schr6ter*s 
handiwork, which they modified and altered until they brought it 
into a more satisfactory condition. Finally, Beer and Madler 
passed entirely over certain of Schroter's names. Out of, there- 
fore, the seventy or eighty names of Schroter, they kept sixty on 
their map, of which some ten had been altered. 

In doing this, Beer and Madler certainly greatly altered 
for the better Schroter's nomenclature, though it would have 
been advantageous had they done this in a manner more in 
accordance with the spirit of Schroter's intentions. But it is too 
late to make any alteration now ; all that can be done is to con- 
sider what should be done with the names Beer and Madler 
passed over. Mr. Birt and the Bev. T. W. Webb have already 
restored two of these to the list of lunar nomenclature, and since 
then three more have been restored in my work on the ** Moon," 
so that this brings the total to some sixty-five. Of the remainder, 
two or three have been shifted by Madler to other regions, 
leaving about half a dozen names omitted. A careful examina- 
tion of these names, and of the localities to which they were 
assigned by Schroter, will convince an impartial observer that 
they had best be left out. As it has been already mentioned 
"the mere indiscriminate naming of the lunar formations 
so far from being any gain to selenography, is a positive disad- 
vantage, as rendering the present system unwieldly and un- 
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manageable" (Astronomical Rboisteb of March 6, p. 72). Of 
coarse where there is a great gap in the class of named forma- 
tions, it is a considerable advantage to name some formation 
after an eminent astronomer or mathematician, and there are 
many points coming under this description; but Schroter's 
omitted names, and the formations they are attached to, cer- 
tainly do not do so. Little advantage would result, therefore, 
were these being added to the existing nomenclature. 

Though, therefore, additions to the already lengthy nomen- 
clature of the moon do not really seem necessary for the progress 
of selenography, the systematic cataloguing of the principal 
details upon the moon, and the identification and symbolization 
of the term may be employed of these detaib by attaching to 
them a Greek or Boman letter, would undoubtedly be a distinct 
advantage. The system devised by Mr. Birt for the British 
Association map, must, of course, be employed for the purposes 
of a standard catalogue ; but pending that lengthy work being 
carried out, if all the most important of the minor objects in the 
moon had a letter, or other symbol, attached to it, so as to 
permit of its being readily referred to and identified, much would 
be gained. 



BaMiUts of the Aatronomical Observations made at the Rojfol Ohservatorjf, 
Greenwich, 1873. (Extra/sted from the Greenwich Observations, 1873.) 

This thin quarto of 80 pages cannot fail to be of ereat interest to astro- 
nomers. Great must be the labour, pains, and skill involved in every 
line of it. Here we have the predictions of the Nautical Almanac, 
founded on the best available tables, tested by careful observations with 
instruments of first-rate excellence, the accuracy of whose performance 
is only relied upon after every conceivable precaution has been taken to 
discover and allow for the imperfections from which even they are not 
free. But however much one who is only a dilettante in astronomy may 
admire these 'Results,' there is a class, comparatively very few in 
number, to whom they will form the material of abtruse and intricate 
work,— work directed to the perfecting of the theories of the heavenly 
bodies, and making national ephemerides increasingly accurate. This is 
work, which, if any other, may be said to " smell of the lamp " ; and if 
few are eaual to it, not a great many get so &r as to form any adequate 
idea of wnat has had tooe done before they can enjoy the luxury of a 
Nautical Almanac, a Connaisance des Temps, or a Berliner Jahrbuch. 
We have just dipped a little into this book, and proceed to give a slight 
description of its contents to those who may not have access to it. 

We have I. a catalogue of mean R.A. andN.P.D. for Jan. i, 1873, of 
1033 stars observed in the year 1873, with the transit circle, and their 
annual variations, idso new constants, &c., pp. 1-28. 

2. Horizontal and vertical diameters, and K. A. and N. P. D. of the sun. 
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moon, and planets, deduced from the observations, and compared with 
the corresponding rescdts of the Nautical Abnange ; pp. 29-60. 

Observations of y Draconis with the Reflex IZenith tabe, and 
action of the observations, pp. 67-70. 

4. R. A. and N. P. D. of comet I. 1873. (Tempels* oomet of short 
period) and neighbouring stars, observed with the great equatorial, 
pp. 71-72. 

5. Kclinses, occultations, and transits of Jupiter*s satellites, compared 
with the ilautical Almanac \ and occultations of stars by the moon, with 
the equations deduced from the occultations. pp. 73-80. 

Passing over the important and valuable star-catalogue, we place before 
our readers a few figures taken from 2, and first, about the sun. We 
observe that the apparent error of the Nautical Almanac in R A. ranges 
fh>m O'oos to o'2&. (the latter only occurring once). The app. error of 
N. A. in N. P. D. ranges from o"-02 to -|-5''*94 and — 2" -04 (these only 
occurring once). On 4 days the app. error in R. A. was O'oos. ; and on 
23 days not above ± o'02s. On 20 days the app. error in N. P. D. was 
below ±o''*5. The number of days in which these observations were 
made is 124. 84 days show app. error -{-> ctnd 36 days — , in R. A. 96 
days show app. error +1 &nd 22 days — ^ in N. P. D. The above mode 
of noting extreme results of single observations evidently does not place 
the series in the most favourable light. But if we turn to np. 57-59, we 
find the mean errors of the Tabular Geocentric places of the sun and 
planets for graupB of days, consisting for the sun, of a month or less ; 
when we see that the mean error in R. A. ranges between — 01 3s., and 
-f 0'o86s. t.e. the limits are confined to hundredths of seconds of time ; 
and in N. P. D. the error never reaches 2 seconds of arc ; once was only 
o"*]8 ; and in 5 of the 12 groups of days was less than i second. 80 
much for our great luminary ; thanks to M. Leverrier, the observers, 
and instrument-makers, to whom we owe this great precision in our solar 
tables. We go on to the moon. 

Here the app. error of N. A. in R. A. ranges from -f 0'i2s. to -f 0*958. 
(this latter only occurs twice). If we have reckoned aright we find a 
mean of all the days (98) amounts to o'52s. always +. In N. P. D. the 
most considerable app. errors are +7"*84, — 8'' '38, — 10" '33. On 80 
days the app. error did not reach ±5''* and on 12 days it Was not as 
much as i". As to sippis, the errors are 52 and 46 — . If we assume 
an average error of 8" in R. A. and 5'' in N. P. D. we shall find the error 
in the moon's position not equal tog^", that is the 1 80th part of her mean 
app. diameter. If we pick out the most unfavourable day of all, July i8th, 
when app. errors in R. A. was 4-0*948., and in N.P. D. — io"*33, we 
shall find the error in position nearly lyi", which is the io8th part of the 
moon's mean diameter. Lastly, if we set bff against this the most favour- 
able day, Feb. 12th, errors -f- o'i4s. and — o''"28. the error in position 
comes out 2''*I2., which is the 892nd part of the moon's mean diameter. 
Eminently satisfactory as these results are, we may expect a further 
improvement on Hansen's tables, when the very arduous work on which 
the Astronomer Royal is engaged shall have perfected still more the 
intricate lunar theory. We next briefly take the planets in order. 

.Mercubt. The app. errors in R. A. range from O'OOs. to -|- 0*298, and 
and in N. P. D. from -h o" o7 to + 2"*86. 

Venus. App. error in R.A. only once as much as -f 0*318. and in N.P.D. 
as much as — 4'''64. But on p. 57, where groups of days are considered, 
the greatest errors are reduced respectively to -|- o*20s. and in N. P. D. 
to + I "'42 and — .2"*io. 

Mass. R. A. + 0*248. N. P. D. -J- 4''-9i. But on p. 58 these greatest 
«rrors become + 0*1403. and + 3'^'i6. 
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Cbbbs. Errors as §^reat as— 5-223. R. A. , and -f 41 "'31. N. P. D. This 
would give nearly ly error of position. 

Pallas. (We pick out always the extreme errors) + o*66s. and 
— I "-42. 

Juno. — 2 •45s, and — 1''78. 

Vesta. — i'56s. and +4" '17. 

AsTRBA. +7*255. and — if'^o* But taking groups of days, these 
are reduced to -f 679s. and — 24"'03. Of the other minor planets $4 
were observed at Greenwich and Paris. The app. error of Berliner 
Jahrhuch is exceptionally great for the following : — 

Clttib. (73) + 37s.an(r— no". 

Amalthea. (113) —43s. and + 88". 

Ate. (hi) + 121s. and + 727". 

Jupiter In R. A. — o-67s. In N.P.D. — 8"'2a 

Saturn. „ — o*99s. „ — 6" '83. 

Uranus. „ +12-473. „ + 34"77- 

Neptune. „ + o-o8s. „ + 2"-24. 

„ — 0'22s. „ — I "-42. 

These are somewhat reduced when a mean is taken of groups of days ; 
but we may expect much improvement when M. Leverrier's new tables of 
those great planets are available. There follow an investigation of the 
position of the Ecliptic, p. 55 : errors of the tabular heliocentric places of 
the planets, pp. 60-62 ; and then we come to a very interesting table, pp. 
63-06. Errors of the moon's tabular place in R. A., N. P. D., longitude, 
and ecliptic N. P. D. as found both by observations with the transit- 
circle, and with the altazimuth. For ^ specimen ; taking the first 
quarter of the year, in which there are 13 days in which observations 
with both instruments can be compared, we find as to R. A. that the 
difference of the results on 7 days was not equal to ± o*2s. On other 5 
days it was under ± o'4S., and on i day it was 0'45s. As to N. P. D. on 
6 days, the difference between the instruments was often much under 2". 
On 6 other days, often much under 5", and on i day it amounted to 
8''*64. Looking to the observations of the whole year, made with the 
transit-circle, the greatest mean error of the moon^s tabular place in 
longitude is + i5"-27, and in E. N. P. D. + 5"-62 and — 7"-o2. With 
the altazimuth the greatest mean error in longitude is + i6"*48., and in 
E. N. P. D. + 10" 06, and — 8''*26, and few others at all approach these. 
Next come observations of 7 Draconis above alluded to, pp. 68-7a The 
greatest concluded mean zenith distance north, 1873, Jan. ist, is I03"*22, 
and the least is 96"*44. The observations were made on 48 days, and a 
mean on all of them, if we have made no mistake in the sum, is 98^71 5, 
and many of the observations of single days are very near this, and 
seldom approach the above maximum and minimum. 

Then follow observations of Comet I, 1873, already mentioned. 

Lastly, from the 32 observations of the phenomena of Jupiter's sateU 
lites, we select the eclipses, as follows 

L Satellite, ecL disap. app. error of N. A. — 2r5s. — 25*28. eel. reap. 
+ 27 7s. + I3-4S. + 10-38. — 173. 

II. Satellite, eel. disap. — 367s. eel. reap. -(-.25* is. + ia98. 

III. Satellite, ecL reap. — 21 '8s. disap. — 2m. 32'8s. 

IV. Satellite, ecL reap. + 6'9s. — lo'os. 

The other phenomena of transits and occulta! ions, of which only the 
approximate times are given in the N. A., of course exhibit much more 
discrepancy. 

The ancient Greeks, it will be remembered, had a deity called Momus, 
whose office it was to find fault with everybody and everything in heaven 
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and earth. In one of \na dialoffues Lncian makes this censor blame 
Hephaistos fVulean), because, in the man he formed, a little door had not 
be<%n put in his breast, so as to disclose his secret thoughts. This son of 
Night could not have brought a like charge against the work we have 
been noticing. The door he wanted is always found here. Anyone may 
note the shortcomings of theory, instruments, and obserrers, for the 
errors are arranged and tabulated ready to his hand, and far from 
shunning, they appear to court the severest criticism. And that we may 
be sure they have had, and from a very competent source too, before 
ever they were sent forth in print to meet the eyes of the world of astro« 
nomers. In no one spot, probably, will less indulgence be shown them 
than where they were first detected. Tears hence, yet more satisfactory 
** Results,** may, and doubtless will, be issued firom our noble establish- 
ment at Greenwich : errors now counted by many seconds of arc may 
become a few tenths, or hundredths of a second, and as even Momus 
himself could find no blemish in the queen of lo?e and beauty, someUiing 
approaching to such faultlessness in our tables may be the inheritance of 
a future generation ; though the imperfection of analysis, of instruments, 
of flesh and blood itself, must leave, however small, a residuum of error 
or uncertainty. It is related of Jesse Ramsden that havine shown a plan 
of something he wanted to make to a workman, he would often end by 
saying, Now, see, man, let us try to find fault with it** And astronomy 
owes its actusJ hieh position to we unceasing efibrts of its leading culti- 
vators to reach the highest attainable accuracy ; accustomed both in 
theory and practice freely to find fault with the present in expectation 
of something better. Under the domain of svmbols and calculation 
above every other science, no comparatively weak point can be concealed, 
nor, if it were possible, is there any desire to hide it. We trust that in 
our somewhat rapidly taken survey of the work in question, we may not 
have made mistakes, or fallen into inaccuracies. It needs no commenda- 
tion of ours. Even if the next Results " shall surpass it, and those of 
every successive year should excel the preceding, each " matre pulchra 
filia pulchrior ** ; it will still remain a monument of the state of astronomy 
in the year 1873, ^ slight degree honourable to astronomers of this 
and of other lands, and not least to thtf head and his assistants of our 
national observatory. We would like to watch the countenances of some 
of the famous old astronomers if it were possible to place before them the 
figures we have been examining. Men like Hipparchas and Tycho 
Brahe, Galileo and Bradley must needs sometimes have speculated on the 
future of astronomy. We question if anything like these Results " ever 
entered into the most sanguine day-dreams of the three first-named. The 
last, indeed, may have had some anticipation of the advance which has 
been made in a little more than a century after his time. But Bradley, 
it has been said, "changed the face of astronomy *' ; and as, according 
to Bessel, the error of his R. A. observations is generally less than one 
second of time, and in declination less than 4''; a kind of misty outline 
of the present proud position of the observatory may peradventure have 
floated before his eyes. It is not too much to say that his mantle has 
fiEUlen on one well worthy to wear it ; perhaps not too much to suppose, 
that if the vir incomparabilis ** could now cast his eyes over tiie columns 
of these " Results,** his face would express of the two more of admiration 
than surprise. 
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The Moon and the Condition and Configuratione of its Surface, By Edmund 
Neison, Fellow of the Royal Astronomical Society, iScc. Uluttrated 
by maps and plates. London : Longmans, Green & Co. 1876. 

(Continued from page 187.} 

Chapter IV. is on lunar history from the earliest times to the present. 
Speaking of Aristarchus, Mr. Neison says, He was less successftil in 
determining the diameter of the moon, which he fixed at 2^ or more than 
three times too great." This is doubtful. It is more likely, as Narrien 
observes, Origin and Progress of Astronomy,'* pp. 207, 208) that great 
errors have found their way into the text of tnis ancient author. Archi« 
medes informs us in his Arenarius^ that Aristarchus made the yisible 
diameter of the sun equal to jhs zodiac, or to half a degree, which 

is yery near the truth, and it must have been eyident that the yisible 
diameter of the moon is about the same as that of the sun. Or we mar 
adopt the opinion of Laplace Precis de THistoire de TAstronomie ' } 
founded on the above passage in Archimedes, that Aristarchus subse- 
quently corrected his determination of y|i;th part of the circumference 
or 2**. 

Galileo construcied by eye-estimates the first lunar map. Numerous 
drawings were also mac(e by Scheiner and Langrenus, but the first good 
lunar map was made by Heyelius with a telescope magnifying from to 
40 diameters, which remained for over 100 years the heat map of the 
surface of our satellite. Hevelius also discovered the libratibn in longi- 
tude — the libration in latitude had been discovered by Galileo. Four 
years after the appearance of Hevelius*s work, Biccioli, of Bologna, in 
1651, published another lunar map, in which he recast the whole lunar 
nomenclature. He substituted the names of the most distinguished 
asiaronomers fi>r the feeble terrestrial analogies of Hevelius, except in the 
case of the great lunar surfaces already named seas by Hevelius, these 
Riocioli named after various astrological influences supposed to be 
exerted by the moon. Biccioli, though an inferior observer to Hevelius, 
has hall the merits of his map much under-estimated, and his labours 
have afforded results far superior to what would have been expected from 
the disparaging observations of Beer and Miidler. During the brilliant 
researches of Newton on the moon's motions, the great astronomer, 
Dominic Cassini, was engaged in lunar observations, on the basis of which 
he constructed a lunar chart some twenty inches in diameter, which was 
published in 1680, but though from his superior optical means this was 
more complete than Hevelius's, it was inferior in accuracy, the places 
being only laid down by eye-estimates. To Cassini selenography owed 
one of its i^reatest advances, for after twenty-two year? labour he 
announced m 1693 his theoretical solution of tne problem of the lunar 
optical libration, and discovered a highly interesting relation between the 
moon's equator and orbit Cassini's theorj^ stated that if three planes 
passed through the moon's centre, representing respectively the planes of 
the lunar orbit, equator, and the ecliptic, all three intersected one another 
in the same straight line, the line of nodes of the moon's orbit, whilst the 
third was always situated between the first two. This theory was sub- 
sequently completely confirmed by Tobias Mayer, whose design to 
construct a complete lunar chart was prevented by his early death in 
1762. In 1775, however, a small chart only eieht inches in diameter, 
amongst the rest of his inedited works, was published, which remained, 
nUtil 1824, the only accurate map of the moon, though necessarily want- 
ing in much detaiL During the years 1777 to 1779, Herschel made a 
•eriot of measures for determining the altitude of the lunar mountaint, 
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using four inches aperture, and power 222 on one of his reflectors. It ia 
curious to read Herschers opinion as to the great probability, if not 
absolute certainty, of the moon being inhabited. 

In 1 79 1 appeared Schroter's **SeTenotopographische Fragmente," the 
first contribution t^ the study of the details of the moon on an adequate 
scale, and containing a number of engrayings of the appearance of the 
different formations, with a full description. He commenced his obserya- 
tions with a 4-ft Newtonian reflector of Herschel's in 1784, and in 17S6 
he obtained a second instrument from the same maker of 7-ft. focus and 
about 6-in. aperture, and with these two instruments and powers generally 
of 134 and loi, the observations in the above work were made. For the 
observations in the second volume published in 1802, he used among 
other large instruments, a great reflector by Schrader, of Kiel, of 26-fL 
focus and 19-in. aperture. Schroter*s instruments, therefore, were of the 
highest class of the time, and certainly adequate for the purposes for 
which he employed them; though it is true not comparable for accurate 
definition with the fine Frauenhofer refractors of later observers. In 
determining the height of the lunar mountains, Schroter adopted a more 
satisfactory n^ethod than his predecessors, employing the length of the 
shadows, which when the solar altitude for the given spot is known, 
enables the height of the object to be deduced with considerable accuracy. 
He obtained very good results, although generally somewhat over-esti- 
mated. But whatever may have been their imperfections, due to deficient 
measuring apparatus, and to his imperfect realisation of the great optical 
changes to which lunar objects are liable, for his untiring perseverance, 
and faithful it roughly drawn sketches, and for his numerous observations, 
selenography is highly indebted to him, and it is doubtful whether but 
for his zealous labours, which pointed out the precautions necessary to be 
taken. Beer and Madler would have been so successful in carrying out 
their great work. 

From Schroter's time until 1824, the study of the surface of the moon 
made little progress, but in that year appeared Lohrmann's Topogra- 
phic der Sichtbarell Mondoberflache,'* a first issue of four sections m what 
was intended when complete to be a detailed lunar map in 25 sections, on 
a scale of 37^ inches to the moon's diameter'. His principal instrument 
was a 6- ft. achromatic of 4|-in. aperture, by Frauenhofer, fitted with a 
micrometer and other accessories. Failing eyesight unfortunately com- 
pelled him to relinquish all hopes of completing his great undertaking, 
In 1838, however, he published an excellent lunar map I5^in. in diameter, 
founded on his observations, but on too small a scale to show the lunar 
details properly. In 1837 appeared the greatest contribution to seleno^ 
graphy— Beer and Hadler*s " Der Mond,'' with its accompanying chart, the 
<*Mappa Selenographica," a complete account of the then state of knowledge 
of the physical condition of the moon, and a full account of topographical 
details, founded on observations from 1830 to 1837, thus forming the first 
adequate descriptiou and map of our satellite. Madler, who was the 
principal observer, made a series of 919 micrometrical measurements, 
also measured micrometrically the diameters of 148 principal formations, 
and made a series of 1095 measures of the height of about 830 lunar peaks^ 
whilst by comparing the length of the shadows of less important peaks 
with a measured peak under similar conditions of illumination, the 
approximate height of these minor points can be determined with very 
fair accuracy. Retaining all the names of Biccioli they could identify, 
as well as nearly all those of Schroter, they added considerably to the 
lunar nomenclature, by naming nearly 150 new formations, employing 
principally the ni^nes of the later most; distinguished i^^rOQoio^rs, 
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mathematicians, geographers, and philosophers, whilst remarkable moun- 
tain ranges were named according to the principle of Hevelius, after the 
chief terrestrial mountain systems. "The instrument employed by Beerand 
Hadler was a Frauenhofer refractor of 3|-in. aperture, with a power of 
300 for drawing and 140 for measuring. As far as optical means are con- 
cerned, therefore, B. and M. were using a smaller aperture than Lohrmann, 
though probably of somewhat superior quality, whilst though in pos- 
session of far superior definition than Schroter, his largest telescope gave 
him considerably greater power over delicate phenomena of little oright- 
ness. These differences are of considerable importance in contrasting 
the results obtained by the three observers. Upon the conclvsion of 
Beer and Miidler's fine work the great questions in connection with the 
physical condition of the moon were generally regarded as finally solved, 
with perhaps the exception of some of the obscurer phenomena, which 
appeared likely to baffle all explanation, such as the great ray or streak 
systems, and the rills and clefts, but it was generally regardea as demon- 
strated that the moon was to all intents an airless, waterless, lifeless, 
unchangeable desert, with its surface broken by vast extinct volcanoes. 
The attention of astronomers was directed to other fields, and selenography 
resting on its laurels, made no further progress for many years. Schmiot 
of Athens alone worked in an adequate manner, though some desultory 
work was accomplished by Madler and two or three others. 

In 1864, when the imperfect nature of our knowledge of the condition 
of the moon's surface had been more generally recognised, the British 
Association appointed a committee with the primary object of devising 
the best method for the detailed cataloguing and mapping of the lunar 
surface, and in 1865 the committee in their report described at length the 
method that had met with their approval, and advised its bein^ carried 
into effect in the best manner possible. For the purpose of obtaining the 
requisite material for the completion of a detailed lunar map on the scale 
of 100 inches to the diameter of the moon, it was determined to construct 
an outline map of twice this size, so as to allow of the insertion conve- 
niently of all the detail that might be discovered. In 1866, two sections 
of this map, founded principally on the measures of Beer and Madler, 
and on lunar photos;raphs, but containing all known formations, were 
issued, and embraced the area between 0° to 6*^ west longitude, and 0° to 
10° south latitude, together with a catalogue of the objects inserted. . In 
1868, a further section 5° square was issued, with a corresponding cata- 
logue, but as after this year the committee was not re-appointed, with 
the exception of one more section the work has made very slight progress. 
In their map and catalogue an entirely new system of symbolisation was 
adopted, affording means of distinguishing every feature of the moon on 
a systematic plan ; and though for general purposes the standard nomen- 
clature of Beer and Madler will perhaps, from its convenience and ease 
of remembrance, always be retained, yet for the purpose of the detailed 
study of separate formations the method employed by the British Asso- 
ciation committee will be preferable. The chief defects are the somewhat 
unwieldly character of the symbols, and the ease of making a mistake in 
^ referring, together with the difficulty in remembering the symbols, none, 
however, of any particular weight. 

From the period of the conclusion of Madler's great work, Schmidt, now 
of Athens, had devoted much time to observing the lunar surface, and he 
soon turned his attention mainly to the production of a map that shoidd 
adequately represent the smaller details of the surface, which he recog- 
nised that Madler*s map, from the limited power of the telescope employed, 
fkiled satisfactorily to give, though in the main very faithfully dirawing 
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what was shown. For this purpose Schmidt determined that a map *j$ 
inches in diameter would be the smallest adequate size, or four times the 
sise of Mappa Selenographica,*' though when completed it is found that 
the scale selected was still too small for its purpose without more crowd- 
ing than is desirable. For his map, which was drawn in 1 868, Schmidt made 
a series of over a thousand drawines, and more than three times as many 
height measures, though it is understood that he made no measures of 
the position of the prmcipal objects, employing only Lohrmann's and 
Midler's, though these are certamly too few lor a map of this size. 

Since 1868, many observations have been made of lunar formations, but 
litUe of importance has resulted, with the exception of a systematic 
reduction of a number of observations of Plato maae during 1869-1871, 
by a committee appointed in 1870 and 1871 by the British Association, 
and which contained several highly interesting circumstances indicating 
some changes of the appearance of objects on this formation not explicable 
variation in illumination or in libration. At the end of 1874, tne con- 
dition of selenography may be considered as having reached one of its 
resting points, from which it may start anew on its progress, the results 
of the previous period of activity having been to mark out distinctly the 
questions to be determined. 

During this period (1864 — 1874) much of considerable interest has been 
established, partly bj^ further observations, and partly bv comparison of 
the results and drawings of the earlier observers, and it has been shown 
that the conclusions arrived at by Madler require in points much modifi- 
cation. Schmidt and others have pointed out instances of what there 
exists good reason to consider are cases of physical change in the moon, 
though only in one instance have these received the attention they merit. 
Numerous observations have also been made indicating peculiar changes 
in the visibility and appearance of diflR^rent formations, not dependent on 
variations in illumination ; many new objects have been detected, now so 
conspicuous as to appear hanUy capable of being overlooked by the 
earlier selenographers had they then been as distinct ; finally, consider- 
able discrepancies have been noticed between the maps of Lohrmann and 
Madler in points where peculiar accuracy seems to have been sought for, 
and apparently very easily obtainable. The result, in short, of the last 
period of selenographical activity has been to re- open nearly all the 
questions considered as settled by Beer and Madler before the true nature 
of the lunar details were generally understood, and with regard to which 
the small aperture of their telescopes placed them under a considerable 
disadvantage. 

This survey of lunar history, much abridged and condensed as it is 
firom the fourth chapter, has a certain completeness as far it goes, 
and will be acceptable to those especially who may be unable to procure 
this volume. Future chapters on the history of lunar research cannot 
fail to assiffu to Mr. Nelson's production a high place amongst the classic 
works on the subject, and if excelled (as of course is to be wished) by 
subsequent publications, or by itself in improved editions, its value wiu 
always remain as a record of selenography in 1876, which may go far to 
settle in after years the debated questions of the time present. 

Those who wish for more than the general information in Chapter 1., 
on the motions, figure, and dimensions of the moon, will find it in Mr. 
Proctor's work on the moon. We pass on to Chapter IL on the physical 
condition of the lunar surface. Though the similarity, if not identity, of 
the material of the earth and of the moon is recognised, yet '* in two 
essential particulars, the lunar surfiMse presents a marked contrast to that 
of the earth, inasmuch as no water or atmosphere 1^98 yet been recognised 
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for certain as existing upon the moon, though apparently the most marked 
indications of the action of these agents can ererjrwhere be detected." 
The disappearance of the lunar oceans, and the great diminution, though 
as the author maintains, the by no means total absence of the atmosphere, 
are explained by considerations which seem to have great weight He 
concludes that the density of the moon's atmosphere would not much 
exceed one three-hundredth of the earth's, that such an atmosphere is 
possible on the moon, and that had the correct yalue been obtained at 
first, the conclusions which have been arrived at by various selenographers, 
and especially by Madler, would have been materially altered.** To detect 
the attenuated residue of atmosphere, the observed times of lunar occnl- 
tations, compared with the preaicted, offer the most reliable and delicate 
test Now, the results of a very great number of these observations, both 
at Cambridge and Greenwich, during a period of above 40 years, show 
that ^* between the value of the moon's occultation and its measured semi- 
diameter there exists a difference of some magnitude, corresponding to a 
retardation of occultation of usually from five to ten seconds of time, and 
not apparently to be explained by the effects of irradiation. Ck>nse- 
qnently the existence or a lunar atmosphere of sufficient density to 
produce the difference found, is without doubt possible, and moreover, 
considering the consistent nature of the results obtained from the obser> 
▼ations and the apparent inadequacy of their being explained by other 
causes, the actual existence of such an atmosphere is rendered probable." 
The maximum amount of horizontal refraction at the limb thus deter- 
mined, the most probable density of the atmosphere may be assumed as 
about one three-hundredth of that of the earth, but owing to the uncertainty 
(within very smaU limits) of the real value of the moon's semi*diameter, 
this must be regarded merely as its probable density. A more certain 
conclusion may perhaps be obtainea from further observations. Mr. 
Neison points out that this atmosphere is not incapable of exerting as 
powerful influences on the surface as the earth's ; for the slow decrease 
m its density, and its proportionate much greater volume, counterbalances 
its small surface density, consequently its mass in proportion to that of 
its planet is only a little less than a fourth of that of the earth's, and 
with regard to even a single square mile in area of the surface must be 
estimated by millions of tons. The importance of an agent of this 
nature in connection with the present condition of the moon, and wiUi 
reference to its past history is apparent, as affording an adequate explan- 
ation of some of the most mteresting but otherwise inexplicable appear- 
ances presented by our satellite.*' As may be expected the direct 
evidence of an atmosphere of such very slight density is still uncertain. 
Nevertheless, some of Schroter*s observations made with his great tele- 
scope, which he held to be proof positive of an atmosphere, still remain 
unexplained. Such is twilight at the cusps of the moon, confirmed by 
Gruithuisen and others— the dim and obscure appearance of certain 
localities whilst all around were sharp and clear — ^a blue transient fringe 
to crater walls at sunrise, quickly disappearing and entirely local, seen by 
Beer and Madler and Schmidt— a grey border to the black shade of the 
deep crater formations, seen by Schroter and Schmidt — a misty appear- 
ance at sunrise, detected within deep formations, blotting out details for 
a time and disappearing as the sun rose. A broad penumbral fringe of 
light shadow has also been observed, bordering the real shadow, and 
vanishing soon after sunrise. These delicate appearances are only to be 
detected by powerful instruments, and by those to whom the reeion in 
question is thoroughly familiar, and as pret their evidence cannot oe con- 
sidered decisive. Observing that the prmiitive lunai: oceans may probably 
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ItftTe disappdftrdd, owing to the strong absorbing power of the lunar sar* 
face, in the same manner as the earth's have been materially diminished, 
Mr. Neison says it is probable that a rery small residuum of aqueous 
▼aponr may tzist at times and in places, and as the last traces of the 
lanar seas must have lingered in the interior of deep formations, a tempo^ 
rary vaporous covering might then be liberated by the solar heat, to be 
slowly re-absorbed by the cooling of the surface. Some otherwise inex- 
plicable appearances may thus be explained. 

Alternately heated to a great degree by the sun's rays, and cooled by 
radiation into space, the variation in temperature of the moon's surface 
must be considerable. Lord Rosse has lately determined with some pre- 
cision variations of the relative amounts of heat transmitted by the moon 
to the earth,* though the actual temperature of the lunar surface is still 
unknown. Mr. Neison observes that the presence of even an extremely 
rare atmosphere must greatly temper both the heat and cold, the former 
especially in high latitudes, and the latter by retarding radiation during 
the long lunar night. *<From its very much grater comparative 
extent, a lunar atmosphere would retard the lowering of the surface by 
radiation as completely as one a hundred times as Sense on the earth. 
. -. . . Considering that the probable atmosphere would in its effects 
be not much if at all inferior to the earth's, together with the circumstance 
that in the terrestrial long arctic night, much exceeding in length the 
lunar, the radiation is not sufiioient to produce more than a moderately 
low fall of temperature, it would seem unnecessary to suppose any con- 
siderable fall could occur upon the moon, and this is confirmed by the 
known condition of the variation in the amount of heat radiated by the 
lunar surface." From Lord Rosse's observations it would appear that 
the maximum surface temperature of the moon cannot exceea 200** C, 
whilst it is probably less, and that the minimum temperature cannot be 
much under zero centigrade, to allow of the agreement observed between 
the variation of light and heat during each lunation. '* At present Lord 
Rosse regards his results as not affording any trustworthy means of 
determining the lunar temperature with any exactitude, and they do not 
appear sufficiently developed to do more than aid in results afforded by 
theoretical considerations." 

Galileo compared the circular districts in the moon with the great 
closed basin of Bohemia. Gassendi has been said to remind one vividly 
of the volcanic region of Auvergne, and Maurolycus with its cortege of 
craters of all sizes, to present a striking analogy with the volcanic 
system of Vesuvius. But the impression received by the following bird's- 
eye view of the lunar hemisphere is not one of resemblance to the terres- 
trial surface : ** Neither oceans, seas, nor river systems, into the accom- ' 
panying formations, but a desert containing innumerable craters and 
surface irregularities. All over the lunar surface, crowded especially 
into the south-west quadrant, appear circular deep depressions, ringed 
round by regular walls, and presenting the appearance of craters, evidence 
seemingly of the results of vast volcanic convulsions, whilst the remainder 
of the surface consists of comparatively level spaces, usually dark in colour, 
separated more or less from each other by mountainous regions, full of 
considerable peaks, which are united by smaller masses andlong ridges, 
while in every direction are dispersed numbers of small craters of 



* It was for ages thought that the lunar rajs were frigorific, and the Sanscrit 
name for the moon, A»man«u ^having oold rays— indicates the same erroneoua 
opinion, which ascribed to the moon the effects of free radiation on a clear night. 
I^e same appears in the pretty myth which made Hers4 (dew) daughter of S^ua 
(sky) and SeUna (moon). 




differeDt sizes and depths." Closer eKamination, however, with ]^ow«r- 
ful instrumental means reveals far more of terrestrial analogy m the 
structures of the moon. The gretit craters are seen more in their true 
character, not as craters but as low-lying spaces suifrounded by mountain 
regions, or disturbed highlands. Similarly the ring-plaint are manifestly 
not volcanoes in the ordinary acceptation of the term, but rather 
depressions surrounded by mountain ranges, and it is very doubtful 
whether the great number of apparently small craters really are such, 
and not rather shallow hollows such as are not uncommon in the earth. 
True craters are much rarer than is usually considered. " In most dis- 
turbed districts they can be recognised rising steeply from the surface, 
with a precipitously falling conical aperture of small dimensions, whilst 
all around lies apparently ejected matter, visible often in long streaks 
radiating in various directions to the lower lying districts These forma- 
tions when perfect are usually readily distinguished by their brightness." 
The great craters have often smaller crater-cones on their steep slopes. 

The difficulty of thoroughly realising the points of resemblance between 
the terrestrial and lunar formations, owing to the very different conditions 
under which they are seen, is thus described : ^ The details of the lunar 
surface being only visible when thrown into relief by shadow, the whole 
is never to be seen at the same time, but the various irregularities and 
conformations of the surface have, as it were, to be pieced together into 
one united whole. Long gentle slopes, even if of considerable altitude, 
such as form the majority of the river valleys of our earth, are on the 
moon scarcely perceptible, even with the most careful examination, and 
every little irregularity breaks the continuity, and g^ves them a very 
different appearance to that which they would exhibit when viewed from 
a level ; but under very favourable conditions regular systems of these 
valleys can be traced. The terrestrial formations generally re^rded as 
absent from the lunar surface are usually of small dimensions, and 
marked by no striking characteristics, such as would be necessary to 
reveal their existence when seen on the moon, where, moreover, they 
would reasonably be supposed to be much less marked than on the earth: 
they would thus be objects whose detection would not be easy. But 
this recognition would be still more difficult from their being seen only 
in small portions at a time, and their real characters masked by the 
throwing into relief of every subordinate irregularity by the action of its 
shadow, so that the more important and extensive, though less abrupt 
features are entirely disguised. Before, therefore, anything can be 
decided with respect to such comparatively delicate, even if extensive, 
^ features as lunar river systems, diluvial deposits and gentle slopes, the 
endeavour must be made by systematic study of the minuter details of 
the moon to piece them together, until the real conformation of the sur- 
face that they are the indications of has been ascertained. At present 
very little progress has been made in this direction, and no legitimate 
conclusion can be arrived at with respect to the absence of any terrestrial 
features, much less with respect to the non-existence of the cause to 
which such forn>ations must be considered due. " 

^ A considerable number of examples of the class of formations usually 
supposed to be absent from the moon, such as valleys resembling the 
terrestrial river valleys, have of late been discovered, especially in the 
region near Hell, Fabricius, and the great Apennine highlands, and 
usually in connection with the more delicate class of rills .... 
On Approaching the dark grey Mares, however, these valleys gradually 
sink and disappear, obeying a very generally observed tendency in this 
direction, which is as marked in the mountains and walled plains as in 
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the Tilleys and hflla. There are many indications, in fact, of the presence 
on the Mares of some es^iallj powerful disintegrative agent ; [Might 
we not include tidal action at a remote period?] whilst, as idreaidj 
remarked by Chacomac and confirmed by most observers, the snrfiuse of 
the great grey Mares appears to have been fluid long after the principal 
fbrmatioBS of the moon hadjbecome permanently rigid. This is especially 
to be noticed in those cases in which the presence of some powenul dis- 
integrative force seems to have broken down into rains the wall bordering 
the Mare, whilst that abutting on the higher land remains intact, and the 
interior appears to have been filled np by the inrush of fluid material 
from off the Mare itself. In many other cases also, on the borders of 
the Mares, there are very strong and consistent indications of the 
ori^nally semi-fiuid condition of the Mares, in the form of filled up ring- 
plains, submerged mountains, and walled plains, eruption of matter into 
valleys, &c. ; and there are also indications of the gradual solidification 
of the Mare in the shape of less and less plasticity in the intruding 
matter." "These circumstances are particularly interesting in con- 
nection with the view as to the probable cause of the disappearance of 
water from the moon, as they are exactly in accordance with what would 
be expected to arise. For as the action of the surface removed the water 
from them, the Mares would gradually be reduced to the consistency of 
mud ; and while their presence accounts for the greater disint^^tion 
observed towards the borders of the Mares, the semi-fluid condition of 
the surface would account for the irruption of plastic material into the 
formations, whenever gaps in their walls permitted this to occur.*' 
With the closing sentence of this chapter we fancy those who have given 
most attention to the subject will entirely agree: — "The gradual pro- 
gress in our knowledge -of the present condition of the surface of our 
satellite is surely, if slowly, pointing out, in unmistakable terms, the 
entire analogy in nature, if not wholly in degree, of the forces that have 
moulded the surfaces of the earth and moon to their present state." 

The question is often asked, what is the smallest object that can be 
made out in the moon ? To this a short and definite answer can hardly 
be given. At best we only see it at a distance of many hundreds of 
miles. The shadow of the Great Pyramid, according to Miidler, would 
be scarcely one-ninth of a second in breadth, even at its widest part, and 
would, therefore, remain invisible. The following passage, however, 
furnishes the best reply to the inquiry : — " It is true, as Madler remarks, 
that a steen object, only fifty feet high, could be detected by its shadow, 
but only, however, when of considerable length and very favourably 
placed in an open region, as on a level portion of one of the great Mares; 
and under other conditions it would usually be quite invisible if two or 
three times as high, whilst in one of the more disturbed regions it 
would be scarcely detected if ten times as elevated. As a general 
rule, formations of a mile in length and a height of three hun- 
drect feet are the minimum visible in even powerflil telescopes, though 
in places at times smaller objects may be rendered visible under favour- 
able conditions ; lyhilst in a great portion of the moon, objects of much 
more considerable dimensions, especially when with gentle slopes, are 
rarely to be seen. 

(To be concluded in our next.) 
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N.B. — We do not hold ourselves answerable for any opinions expressed 
by our correspondents. 
To all communications must be annexed the name and address of the 
sender, as a guarantee of good faith. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 
TWILIGHT, 



Sir, — ^Two years ago when I made some naked eye observations on 
Coggia's Comet (see Register for 1874, p. 220), I was somewhat puzzled 
by what seemed the excessive amount of twilight for the time of year. 
The almanacs all state that in latitude of Greenwich there is ''real night*' 
after July 21st, which was the last night on which the comet was visible 
here. 

As the difference in latitude (55 min. 42 sec.) between Greenwich and 
my house did not appear to be sufficient to account for it, I proposed to 
have made some observations on the duration of twilight last year, but 
moonlight prevented it— this year, however, absence of moonlight and 
settled weather has enabled me to attend to it, as follows : — 

July 20th, 1876, I2h. 12m. G.M.T. Atmosphere extremely transparent, 
a strong clear twilight — 5 mag. stars (26 and 27 Lyncis),* visible in N. 
nearly to the horizon. Sun*» centre below horizon 17° 8' (neglecting 
refraction). 

July 24th, I2h. 12m. Sun below horizon 17® j6' ; sky tolerably clear, 
but atmosphere not very transparent. A decided twilight, but not so 
strong as on the 20th. 

July 25th, i2h. 12m. Sun below horizon 18^ lo' ; barometer 29.80 
(280ft above sea level). Twilight similar to last dight, a few horizontal 
streaks of cloud shewed sharply against the light ; 21 and 22 Lyncis 
visible. 

July 29th, I2h. 12m. Sun below horizon 19^5'; barometer 29.70 ; 
atmosphere extremely clear and transparent A very decided twilight, 
some elms stood out sharp and black against the light . 35 and 22 Lyncis 
visible. 

July 31st, I2h. 12m. Sun below horizon 19^35'; barometer 29.52 ; 
atmosphere wonderfully transparent ; a decided twilight in N. horizon, 
but small in amount. 31 Lyncis visible. 

After the 31st observations were stopped by the moonlight. 

It will thus be seen that the statement in most astronomical works 
that there is real night '* when the sun is more than 18° below the 
horizon, is^aot strictly correct 

Yours truly, 

Gosford Green, Coventry. WILLIAM ANDREWS. 

Lat 52° 24' 20" N. 
Long i*»29'4o''W. 

METEOR, 



Dear Sir, — On the i6th of this month while taking a transit observa- 
tion on Venus, and whilst watching for the ingress of the planet in the 
field of my small alt azimuth, by Jones, I observed a brilliant meteor 
passing through the field of the telescope, which the enclosed diagram 
will best explain The meteor presented itself as a perfectly round diss 
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brilliantlv white and of the size of a star of first-rate magnitude. Its 
descent lasted about two or three seconds ere I lost sight of it in the 
field of view, and the time of my regulator, when at once I looked round, 
showed 21 minutes before 12 o'clock, mean Greenwich time. I wish also 
to mention that instead of a diagonal eye-piece I have adapted the prism 
of the camera lucida from my microscope to the eye-piece of my transit 
instrument, and which acts most excellently. 

I remain, dear sir, 
8, Montpellier Terrace, Yours reary respectfully, 

Brighton: F. M. D'ALQUEN. 

27th July, 1876. 

P.S. — I wish, with your kind permission, to supplement a few remarks 
concerning my employment of a camera lucida instead of my diagonal 
eye-piece. The ordinary eye-piece of my transit instrument has a small 
projecting brass rin^ to which I adapted the camera lucida. The 
advantage I derive from this arrangement I find is, firstly — that I get a 
more perfect imaee of the object under observation : secondly — that 
when 1 get stars of lower aJtitudes I have merely to remove the camera, 
and use direct vision, thus obviating, as I sit before the instrument, any 
change of position, and so particularly avoiding the very objectionable 
stooping down one, and thirdly — havmg not to alter the focus of the 
telescope. 

As any little practical hint, which may add to the better obserration . 
and comfort of the observer, may be of service to other amateurs 
in possession of small transit instruments like myself, I felt induced to 
write these few lines for insertion, if you should consider them worthy 
enough. 

AUGUST METEORS. 



Dear Sir, — Last night I saw sixty meteors during a watch extending 
from 9 to 12. 

A large number had trains, and though the quantity was smaller than 
sometimes, the quality was very good. About 1 1.24 a very fine one 
appeared about 6° north, preceding a Coronse Boreal is, passing between 
that star and c Bootis, and died out a few degrees S.W. of a Coronse. 

It was much brighter than Venus, appearing as a broad pale green 
flash, leaving an orange train for fully a minute, so I had time to note 
its position fairly well. If anyone wishes for a map of it, to compare 
with other observations, which will most probably be forthcoming, I 
shall be very glad to send it. About twenty out of the sixty were 
obviously not "Ferseids," some radiating from Cygnus. 

Writtle, near Chelmsford : Yours truly, 

August I2th, 1876. H. CORDER. 
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HALOS, ire IN 1875. 

Halos. Thunder or Zodiacal 

Solar. Lunar. Lightning. Light 

January 3 ... — ... i ... i 

February 3 ... — ... i ... I 

March 3 !.. i ... — ... 3 

April 4 ... — ... I ... — 

May I ... I ... I ... — 

June 2 ... — ... 5 ... — 

July 4 ... — ... 2 ... — 

August — ... — ... 3 ... — 

September 4 ... — ... 5 ... — 

October 2 ... — ... — ... — 

November i ... i ... i ... — 

December i ... — ... — ... — 

28 3 20 5 
Mr. Edward Crossley's Observatory, 

Bermerside, Halifax : - J. GLEDHILL. 

August 9th, 1876. 

TABLEAU OF ASTRONOMICAL CLIMATES OF VENUS. 



Dear Sir, — The perusal of M. Guillemin's Le Ctel, far inferior in solid 
value to MadleFs A>pM/. -4s^ro7i., Berlin, 1841, induced me to form the 
annexed Tab. of sun's meridian altitude, at various geograph. latitudes of 
Venus, supposing the equator inclined .at seventy deg. (not 23^ as with 
us) to her orbit» and referring the quarter year of 57^ of her days to our 
year of Qlj- of our days* so as to familiarize us with the diurnal 
change of her climates. Formula sin. decl. = sin. long. = 1° 3SW 
p. day) X sin. 70° (log. 9*9729858). I assume one Venus' day = f of our 
calendar ones. Alts, below bar — are our " sub polo." When sun^s 
decl. s. exceeds co-lat. N. he will not rise in N. lat., therefore invisible for 
interval indicated in tab. under each lat. Sun repasses zenith on the days 
indicated in tab. Climates seem to resemble that of St Petersburg, Norway, 
&o., except near equator. This assimilation to our vulgar percentage of 
northern half-year, will more strikingly exhibit the climates, the hyber- 
nating habits of the fauna, peculiar flora, &c., as I am strongly possessed 
with the idea that our earth contains living and generating specimens of 
organisations under every variety of habitable data, and the farther 
planets may have beings like our deep water fish, our moles, our proteus 
of the Adelsberg caves in their corporeal adaptations. For 70®, 72* or 75° 
g^ve climates more variable. Further, I noticed thirty years ago that our 
recent binary star astronomy is a primitive feature of the astronomy of 
Venus or Mars : for the greatest elongation angle of our moon from our 
earth is to them 

, ^40^ , and _g40000 J438' to J13§' or 5' to 31' for 

(94 ± 68) io» (143 ±94) 10* 675 no ^ 

Venus and to 343?. or 3 J' and 17' for Mars, which elongation 
982 204 

reduce to zero in 7^ of either planet's day, and this possibly was the 
ground of an archaic calendar, such as terrestrials possess *in the luni- 
solar periods : thus 99 times 29 53 days equals 8 x 365^ or 13 x 224*9 
serves for fundamental Venus calendar. Guillemia makes express train 
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from earth reach sun in 337^ Copernicus's Book, 1543, arrives 

1880, six years after transit of Venus. " 



June 29, 1876 : 

23, Upper Bamsbury Street, N. 



"Pas aux Dames." 
Yours faithfully, 

S. M. DRACH. 



for 
Xqnz 



Terr. 
N. 
Cal. 



Long, 
orbit. 



Dec. 
Alt. 
P.M. 



Alt. at lat. Geogr. Venus. 



80* L. 7o<»L. 6o«L. 5o°L.'40*L. 30' L. 20° L. 



10° L. 



o 
I 

3 
5 
7 
9 



d. dec. 
Mh. 21 6 
22 6 
25 8 



000 
1-68 
4*42 

Mh. 3J o 7-50 
' 10-58 
14-06 



Ap. 



2 2 
5 4 



000 
1-28 
4-25 
7*20 
io-i8 
I3'i4 



10*00 

11-28 

14-^5 
17-20 

20-l8 

2314 



2000 
21*28 
24*25 

27-20 

3018 
33-14 



30- 00 

31- 28 

3425 
3720 

40*18 

43-14 



40*00 

41*28 

44-25 
4720 

5018 

53-14 



50*00 
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54-25 
57-20 

60-18 

63-14 



60- 00 

61- 28 
64-25 
67-20 
70*18 
73-14 



70-00 

7128 

74-25 
7720 

8o-i8 

83-14 



8000 
81*28 
84*25 
87^20 
89-42 
86*46 



II 
13 
15 
17 
19 



Ap. 



8 6 17-14 
118 20-22 
IS o 23-30 
18 2 26-37 
21 4 29-45 



21 
23 
25 
27 

— 

31 
33 
35 
37 
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24 6 32*54 
Ap. 27 8 36*02 
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4 2 42-17 
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47 
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• THE MOON. 



Sir, — In your review of my work on the moon in the last number of 

the Astronomical Register, it stated that no information is g^ven with 
regard to the power with which the different tinted drawings of the 
various lunar formations were made. Reference to the right hand corner 
of each drawing will show, however, the power employed, which was 330 
for the drawing of sunrise on Agprippa, 450 for the same under meridional 
illumination, the same for Plato near sunrise, and 530 for Copernicus, 
and 600 for Plato near full moon. 

I should not have referred to the aboye point had it not been that I 
should like to draw the attention of lunar observers to the question of 
the best powers for lunar observation, and in particular to the study of 
the aspect of lunar formations under meridional illumination. JPot 
ordinary observation of the surface of the moon when under oblique 
illumination, eye-pieces of a magnifying power of from 45 to 35 to the 
inch, according as the aperture varies between 4 to 16 inches, will in 
general be the best This is a circumstance I believe generally familiar 
to all observers of our satellite, for a little experience soon shows that 
higher powers render the detection of minute dark shadows and othet 
features a task of considerable difficulty. When a region is thoroughly 
familiar, and the definition of the highest excellence, somewhat higher 
powers can be occasionally used with advantage, but it will, I think, be 
rarely found that with aperture of from 8 to 10 inches a higher power 
than 450 can be used with advantage. Smaller telescopes will permit 
proportionately higher powers in accordance with a well understood fact 
What however is, I believe, not so well known a circumstance is that 
when observing a lunar formation under high illumination, as high a 
power as the state of the atmosphere will permit will often prove in the 
nighest degree serviceable. If the definition of the telescope is of 
sufficient excellence, and the state of the atmosphere does net prohibit 
its use, for the study of a region of the moon under high illumination, a 
power of from 70 to 80 to the inch will generally be found the best that 
can be employed. Under these circumstances it is surprising the great 
amount of lunar detail which can be made out; details which under 
oblique illumination are hidden in the deep shadows, can often be 
detailed with facility. On the other hand, a moderate power, such as 
would be most advantageous under ordinary circumstances, wiU usually 
fail to show any detail whatever. The rationality of this is obvious, 
the high power not only by diminishing the total amount of lights but 
also in increasing the apparent dimensions of the various delicate gradi^ 
tions of shade which mark the different angles of slope of the various 
formations, enables them to be seen with ease. 

Under these conditions, with 9^-inch aperture and a power of about 
750, the entire rill systems in connection with the great rills of Ariadseus 
and Hyginns can be seen as two delicate irregular white lines due to the 
rugged slopes of the rills, enclosing a delicate greyish line, the floor of 
the rills. The principal members of the rill systems of Triesnecker and 
Bamsden can also be seen at Full, generally as thin white lines, and 
occasionally these two lines can be seen divided by the extremely delicate 
darker line from the floor of the rill. In Full, the great brightened 

Slateaux of the Apennines and Caucasus exhibit innumerable gradations of 
elicate greyish white, and enable these most difficult regions to be better 
mapped than at any other period. 

Whilst writing on this subject I may take the opportunity of explaining 
that in the work I have systematically followed Miidler's nomenclature 
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throughout, as far as ^ssible, and this will account for %he spelling of 
the names Buco, Ptolemaus, Hekataus, Frauenhofer, Almanon, and 
others mentioned in your formidable list of errata. Whether the strict 
adherence to the nomenclature of Beer and Miidler that has been practised 
in the work is advisable or not may be open to question, but it appeared 
to offer so many advantages that it was adopted. 

I would also beg to rectify an omission in the historical portion of 
the work, for though the labours of the British Association Committee 
is repeatedly and at some length referred to, although not more so than 
the results achieved would warrant, and though in other portions of the 
work it is implicitly implied that the work was mainly the result of the 
labours of our well known selenographer Mr. W. R. Birt, I find that this 
&ct is not explicitly stated where it ought to have been stated. That to 
Mr. Birt is to be ascribed the main results obtained by the British 
Association is a fact, I suppose, well known to all astronomers, it is, 
however, a mere matter of justice that I should here rectify the acci- 
dental omission on my part. E. N£ISON. 

WEATHER REPORT, 

In accordance with the personal request of the Editor of the Register, 
I have since that time kept notes of the weather at this point for astro- 
nomical purposes, and herewith give the results, covering a period of 
forty-one nights, from June 2i8t to Jaly 31st inclusive : — 

First-class nights 1 1 

Clear and generally moderately good ... 17 

By first-class is meant such nights as are suitable for the obsprvation 
and discovery of double stars under o'''5 in distance with a 6-inch 
aperture. It should be added that the exhibit is a remarkably favorable 
one for this place. I doubt if the six months embracing the latter part 
of last year and the commencement of this furnished as much time for 
doing difficult telescopic work. 

Chicago: August 2nd, 1876. S. W. BURNHAM. 

NEW PLANET (164). 



From the Bulletin Intemationalj No. 195. 
New Planet (164), discovered by M. Paul Henry, at the Observatory 
of Paris. 

Paris M. T. 

R. A. Dec. 
1876. July 12. iih'. om. — 21" 59' 
Daily motion = — 37s — 7'. Mag. 12*5. 



LUNAR OBJECTS SUITABLE FOR OBSERVAIION IN 
SEPTEMBER, 1876. 

Br W. R. Birt, F.R.A.S., F.M.S. 



Mr. Nelson finishes the preface of his most important work on the 
moon as follows: — ** In conclasion, the author would be obliged by all 
corrections or extensions the text or maps may require being communi- 
cated to him as soon as they are detected during further seleuographical 
observations.*' The want of sufficient time and the pressure of other 
avocations prevents me communicating to him personally a notice of a 
formation which I have not found on Beer and Miidler's map, nor is it on 
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Mr. Nelson's improyed map ; to find it on the moon the observer mast 
bring into the field the fine group of Theophilus Cyrillus and Catharina 
shoitly after sunrise upon it» and in the oend or saddle, formed hy the 
continuous western walls of Cyrillus and Catharina, he will see two bright 
walls projecting from the boundary of the two large walled plains meet- 
ing at an angle and enclosing a space. This formation is certainly absent 
from Mr. Nelson's map XXI. It was observed and sketched in 1864, 
October 5, and registered under the symbols IV. B ir 3, and IV. B X 13. 
It was further observed on October 7, 1864, when it was remarked that 
the western wall composed of south-west and north-west portions 
including the angle was much more developed than the eastern ; a bright 
crater Iv. B ir 5 was seen on the south-west wall. The north-west wall 
from the crater IV. B ir 5 to its north point was highest The eastern 
wall, which is part of the western bounaary of CyriUus and Catharina, 
is very much lower than the western, nor is there any appearance of 
ang^ar points in it The three walls, the eastern, south-western, and 
north-western enclose a floor brighter than the immediate neighbourhood, 
but inferior to the small crater IV. B ir 5. 

1876, August 8, ia30 to 11.30. G. M. T.— The small crater IV. B ir 5 
was estimated to have 6° of brightness. The formation IV. B ir 3 ; 
IV. B X 13 was well seea, and a small crater IV. B w '20 also on the 
south-west wall and very near Cyrillus and Catharina was registered as 
of 6^*5 of brightness. 



THE PLANETS FOR SEPTEMBER 



At Transit over the Meridian of Greenwich. 















Meridian 


Planets. 


Date. 


Rt. Ascension. 


Declination. 


Diameter. 


Passage. 






h. m. s. 





* 




h. m. 


Mercury... 


1st 


12 4 6 


S. 


55 




I 199 




9th 


12 42 24 


S. 6 


15 


I 267 




17th 


13 14 41 


S. 10 


44 


6''-8 


I 27*4 


Vonus ... 


25th 


13 37 21 


S.13 


49 


7''-8 


I 185 


1st 


7 49 27 


N.16 


55 


3i''-6 


21 2*0 




9th 


8 16 26 


N16 


29 


27''-6 
25''*o 

l7''-2 

i7''-o 


20 57 J 




17th 


8 46 17 


N.15 




20 55-8 


Jupiter ... 


25th 


9 18 


N.14 


iii 


20 56-0 


1st 


15 31 8 


S.18 


20 


4 46 4 


Saturn ... 


9th 


15 35 22 


S. 18 


36f 


4 I9'2 


ist 


22 27 29 


S.ii 


i 


II 41*6 




9th 


22 25 15 


S. II 




II 7-9 




17th 


22 23 7 


S. 12 




i7''*o 


10 34-3 


1 Neptune ... 


25th 


22 21 II 


S. 12 




i7'''o 


10 09 


9th 


2 13 27 


N.I I 


30 


14 55 5 


1 


25th 


2 12 14 


N.I I 


23 




13 51*4 



Mere or .7 sets half an hour afcer the sun at the beginning of the 
month, the interval decreasinj?. 

Venus may be observed ror about an hour and a half before sunrise. 

Jupiter sets on the ist about an hour after the sun, the interval 
decreasing. 

Saturn may be seen throughout the night till about 4*30, after mid- 
night on the 1st, the interval decreasing. 
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ASTEONOMICAL OCCURRENCES FOR SEPTEMBER, 1876. 



DATE. 


1 Frincipal Oocurrences. 


Japiter'g Satellites. 


MeWdian 
Passage. 


Fri 


1 




Sidereal Time at Mean 
Noon, loh. 43m. 57'87s. 




h. m. 8. 


h. m. 
Satttm. 

II 41-6 


Sat 


2 


10 43 

11 "57 


Occultation of 45 Aqusrii 

Re&imAArftnc^A of ditto 

Conjunction of Moon 
and Saturn 0° 29' S. 


8rd OcR 
2nd Sh. I. 
2nd Tr. E. 


8 21 
8 i8 

S44 


" 37*4 


Sun 


3 


Q 11 

" 31 


Full Moon 

Near approach of A* 
Aquarii f 5^) 

Eclipse of tneMoon, visi- 
ble at Greenwich 


1st Sh. E. 


7 17 


11 33*2 


JJon 


4 




Sun's Meridian Passage 
cm. 36"638. before 
Mean Noon 






II 29*0 


Tues 


5 










II 24'8 


Wed 


6 










II 20*6 


Thur 


7 










II 16-3 


Fri 


o 


8 7 


Occultation reappear- 
ance of 47 Arietis (6) 






II 12*1 


Sat 


9 






1st Oc D. 


8 ^ 


II 79 


Sun 


10 


l6 20 


C Moon's Last Quarter 


1st Sh. I. 
1st Tr. E. 


6 59 
8 2 


" 37 


Mon 


11 






1st Ec. R. 


6 22 32 


10 59*5 


Tues 


12 




Saturn's Ring : 
Major axi8=42''72 
Minor axi8=6"'22 








Wed 


13 


21 


Conjunctionof Moon and 
Venus 6' 43' S. 


3rd Sh. E. 


7 " 


10 51*1 


Thur 


14 










10 46*9 


Fri 


15 




Illuminated portion of 
disc of Venus =0*459 

Illuminated portion of 
disc of Mar8=o"997 






10 427 


Sat 


16 


13 


Conjunctionof Moon and 
M:ar8 0°3i' N. 






10 38 s 
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DATE. 


Prlneipal Oocurrences. 


Japiter'B Satellites. 


Meridian 
Passage 


Sun 


17 


h. m. 
9 54 


• New Moon 
Eclipse of the Sun, in- 
visible at Greenwich 


1st Tr. I. 


h« m* B. 
7 47 


h. m. 
Saturn. 

10 34 *3 


Mon 


18 




Sidereal Time at Mean 
Noon, iih. 50m. 59'29s. 


and Oc D. 


6 21 


10 30*2 


Tues 


19 


II 


Conjunction of Moon 
and Mercury 0° 2' N. 






10 26*0 


Wed 


20 




Sun's Meridian Passage 
6in. 48*338. before Mean 
Noon 


8rd Tr. E. 


6 49 


10 21-8 


Thur 


21 










iai7-6 


Fri- 


22 


6 36 
6 


Near approach of b 

Scorpii (s) 
Conjunction of Moon 

and Jupiter 5** 43' N. 








Sat 




5 56 
7 17 


Occultation of B.A.C. 

5603 (6i) 
Reappearance of ditto 






10 93 


Sun 


24 










10 5*1 


Mon 


25 


3 


3) Moon's First Quarter 


Ist Oc D. 


6 58 


10 0*9 




2fi 






1st Tr. E. 
1st Sh. E. 


6 30 

7 32 


9 56 8 


Wed 


27 


- 








9 527 


Thur 


28 


6 41 

7 54 


Occultation of 27 Capri- 

comis (6) 
Reappearance of ditto 






948*5 


Fri 


29 




Conjunction of Moon 
and Saturn 0° 18' S. 






9 44'4 


Sat 


30 










9 40 2 


oc 
Sun 


1 


7 30 

8 2 


Occultation of B.A.C. 

^8184 (5i) ^^.^ 
Eteappearance of ditto 






9 361 
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SATELLITES OF SATURN. 



Approximate Greenwich sidereal 

rktious occurring between i6h. and 6h, 
coi\j. with following edge of ring, 
p. „ „ preceding „ „ 
sap. superior conj. with centre of ball, 

int. inferior „ „ 
1876. Gr. Sid. Time, 
h 

Sept. I i8'o EnceL e. 

22*6 Tethys. sp. 

23*1 Encei. sf. 

23*1 Mimas, e. 

1*3 Dione. sf. 

I '4 Bhea. e. 

5*5 Encel. sp. 

2 i6-6 Titan, int 27^1 
2 1 '3 Tethys. nf. 
21*7 Dione. w. 
21*8 Mimas, e. 
22-0 EnceL n£ 

o-o Bhea. sf. 

3*0 Encel. e. 

4-6 Rhea. in£ 8. 

5*2 Tethys. e. 
Moon near. 

3 180 Dione. nf. 
19-5 Encel. w. 
20*o Tethys. sp. 
20'5 Mimas, e. 

0'5 Encel. np. 

3*9 Tethys. w. 

4 17-0 EnceL sf. 
187 Tethys. n£ 
19*2 Mimas, e. 
19-2 Dione. nf. 
23*4 Encel. sp. 

2-6 Tethys. e. 

2'9 Dione. sp. 

4*5 Encel. w. 

5 17-4 Tethys. sp. 
17*9 Mimas, e. 
20*9 EnceL e. 

r3 Tethys. w. 

2-0 EnceL sf. 

4*1 Dione. np. 

5*2 Mimas, w. 

6 i6*i Tethys. nf, 
16*5 Mimas, e. 
18-5 EnceL np. 

o-o Tethys. e. 

0*4 Dione. e. 

0-9 Encel. nf. 

3*9 Mimas, w. 

5*9 EnceL e. 



times o\ conjunctions and elon- 
. Greenwich sidereal time, 
n. north of ring, 
s. south „ 

e. at greatest eastern elongation, 
w. western 
1876. Gr. Sid. Time, 
h. 

7 17-2 Rhea. inf. s. 

17- 3 EnceL sp. 
20*7 Dione. sp. 
217 Rhea. sp. 
22*4 EnceL w. 
227 Tethys, w. 

2*5 Mimas, w. 

3*4 EnceL np. 

8 19-9 EnceL sf. 
20-3 Rhea. w. 
21*4 Tethys. e. 
21*9 Dione. np. 

1*2 Mimas, w. 

2*3 EnceL sp. 

5-3 Tethys. af. 

57 Dione. n£l 

9 18-3 Dione. e. 

18- 8 EnceL nf. 
19*0 Rhea. np. 
20'i Tethys. w. 
23*^ Rhea. sup. n. 
23*8 EnceL e. 
23*9 Mimas, w. 

4*0 Rhea. nf. 

40 Tethys np. 

4'9 EnceL sf. 

10 i6'3 EnceL w. 
i8-8 Tethys. e. 
2 1 '4 Encel. np. 
22*6 Mimas, w. 

27 Rhea. e. 

27 Tethys. sf. 

3*2 Dione. w. 

3*8 EnceL nf. 

11 17-5 Tethys. w. 
20'2 Encel. sp. 
21*3 Mimas, w. 
23 5 Dione. nf. 

1*3 EnceL w. 

1-3 Rhea. sf. 

1*4 Tethys. np. 

5 8 Rhea. inf. s. 

12 163 Tethys. e. 
17*8 EnceL e. 
19*9 Mimas, w. 
22'8 EnceL sf. 
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1876. 



13 



14 



Gr. Sid. 
h. 
o-i 

07 

4- 5 
? i6- 

18- 6 
21 'b 
217 

5- 8 
5-9 

166 

173 
17*3 

19- 3 

21'6 

03 



15 



16 



17 



i6-o 
i6-8 
i8-5 

20- 3 

22'4 
232 
2'2 
3*2 

3*3 
42 
184 
19*0 
207 
230 

17 

1- 9 

2- 

3*4 
177 
i8-2 

21- 6 

23-8 

0-6 
0-6 
07 

18 153 

1 6*2 

i6'4 
171 
20*1 
203 

22*1 
233 



Timd. 

Tethys. sf. 
Dione. sf. 
Dione. inf. s. 
lapetus sup. 15" •! 
Mimas, w. 
Dione. w. 
Encel. nf. 
Tethys. np. 
Encel. e. 
Tethys. n£ 
Mimas, e. 
Rhea: n£ 
Mimas, w. 
Dione. nf. 
EnceL w. 
Tethvs. sf. 
Encel. np. 
Tethys. sp. 
Mimas, e. 
Dione e. 
Mimas, w. 
Encel. sf. 
Dione. sf. 
Tethys. np. 
Dione. inf. s. 
Encel. sp. 
Dione. sp. 
Tethys. nf. 
Mimas, e. 
EnceL w. 
Rhea. inf. s. 
Tethys. sf. 
Encel. e. 
Rhea. sp. 
EnceL 
Tethys. sp. 
Mimas, e. 
Dione. np. 
Tethys. np. 
EnceL np. 
Rhea. w. 
Dione. e. 
EnceL nf. 
Tethys. nf. 
Mimas, e. 
EnceL e. 
Titan inf. 28" s. 
Dione. inf. s. 
Tethys. sf. 
EnceL sp. 
Dione. sp. 
Rhea. np. 
Encel. w. 
Tethys. sp. 



1876. 



19 



Gr. Sid. 
h. 

3*2 
53 
197 
21-3 

22X) 
22*0 



23 



24 



25 



2-1 

3*9 
5-0 

176 

18- 5 
207 
207 
23*6 

2-6 
46 
4.6 
161 

19- 4 
195 

21*1 
2$ 

33 

180 
182 

20*0 
22-8 
I'O 
2-1 

167 

i6*9 

ITS 
17-9 
22*6 
o-o 
0-8 
3*9 
41 
5-0 
i6-6 

20- 4 
215 
235 

2*5 

27 
167 

190 

197 

22*2 



Time. 

Mimas, e. 
Khea. sup. w. 
EnceL np. 
Rhea. nf. 
EnceL sf. 
Dione. np. 
Mimas, e. 
Tethys. nt 
Encel. sp. 
Rhea. e. 
Dione. n£ 
Tethys. e. 
Dione. e. 
EnceL nf. 
Mimas, e. 
Tethys. sp. 
EnceL e. 
Rhea. sf. 
Tethys. w. 
EnceL sf. 
EnceL w. 
Mimas, e. 
Tethys. nf. 
Encel. np. 
Dione. w. 
Tethys. e. 
Encel. nf. 
Mimas, e. 
Tethys. sp. 
EnceL sp. 
Dione. nf. 
Encel. w. 
Tethys. w. 
Mimas, w. 
Mimas, e. 
Tethys. nf. 
EnceL e. 
Rhea. nf. 
Encel. sf. 
Dione. sf. 
Tethys. e. 
Dione. inf. s. 
Mimas, w. 
EnceL sp. 
Rhea. e. 
Dione. w. 
EnceL nf. 
Tethys. w. 
EnceL e. 
Mimas, w. 
Dione. nf. 
Encel. w. 
Rhea. inf. s. 
Tethys. e. 
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Saturn. 



1876. 6r. Sid. Time. 



Encel. 

Rhea. 

Mimas. 

Dione. 

Encel. 





h. 




0*0 




0'2 




I'A 






86 


i6*q 




17 9 




20*9 




21*7 




22*9 




22*9 




0*1 




1*6 




4*0 




4*8 


27 


10*6 




20*4 








28*8 




1-5 




2*1 




2-8 


28 


i8*o 




i8-3 




21*4 




23*1 




0'4 




2*2 



up. 

Bp. 
W. 

e. 

8f. 

sf. 



Dione inf. s. 
Rhea. w. 
EnceL sp. 
Mimas, w. 
Dione sp. 



Tethvs. e. 
Encel. e. 
Rhea. np. 
Mimas, w. 
EnceL sf. 



EnceL np. 
Tethys. w. 
Mimas, w. 
Dione. e. 
Encel. nf. 



6r. Sid. Time. 




h 






5-2 


Rhea. 


e. 


5*4 


Encel. 


e. 


29 16*8 


Encel. 


sp. 


17*0 


Tethys. 


e. 


19*4 


Dione. 


sp. 


20'I 


Mimas. 


w. 


21*9 


Encel. 


w. 


0*9 
2*9 


Tethys. 
EnceL 


sf. 
np. 




Rhea. 


sf. 


Moon near. 





Differences of rieht ascension 


id of the centre of Saturn. At 




Titan. 




a— A. 


;--D. 


1876. 


8. 


n 


Sept. I 


+3-30 


-311 


2 


—1*74 


24-6 


3 


6*52 




4 


10-28 




5 


12*39 




6 


12*45 


22*2 


1 


•io*44 


297 




669 


32-3 


9 


--r83 


29*6 


10 


+3-32 


22*2 


II 


. 7*95 


+II-2 


12 


11*39 


—1-4 


13 


13*16 


14*0 


14 


13*05 


24*6 


IS 


II. 10 


318 


16 


7*58 


35-4 


\l 


+2*99 


324 




—2*03 


25*6 




673 


149 


20 


10*38 


—1*8 


21 


12*36 


+ 11-5 


22 


12*30 


23*0 


23 


10*19 


30'S 



30 18*8 Mimas, w. 

19*4 Encel. sf. 

20*6 Dione. np. 

23'6 Tethys. np. 

1*8 EnceL sp. 

4*4 Dione. n£ 

Oct I 17*0 Dione. e. 

17*5 Mimas, w. 

i8*3 EnceL nf. 

22*3 Tethvs. sf. 

23^4 Encel. e. 

4*4 Encel. s£ 

4*8 Mimas, e. 

5 3 Tethys. sp. 

^'6 Dione. sf. 



and declination of Titan and Iapetti» 
oh. 6r. Sider. Time. 



a— A. 




s. 


IT 


—31-27 


-34-8 


2937 


34-2 


27*27 


33-3 


24-98 


321 


22*53 


30-7 


19-93 


29*2 


17-19 


274 


14-34 


25-5 


11-39 


234 


8*36 


21*1 


5*28 


18 -8 


—2*16 


i6.3 


-fo*97 


13-7 


4*08 


III 


717 


n 


10-20 




13-15 


3-1 


16*01 


—0-4 


18*75 


-|-2-2 


21*36 


4-8 


23*81 


7*3 


26*10 


9*7 


28*20 


120 
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24 6-38 33*4 301 1 14-2 

25 — 1*54 306 31*80 i6*2 

26 +3 55 22-8 33-27 i8-i 

27 8-09 -fii-5 34-51 19-8 

28 11*40 —IS 3551 21-4 

29 13CS 14-4 36-28 227 

30 1283 253 36-80 239 
Oct. I +10-81 —32-6 +3707 +24-9 
EluDgations of the five inner satellites at oh. Gr. Sid. Time of every 

fifth day. 

1876. Mimas. Encel. Tethys. Dione. Rhea. 

1. diff. 1. diff. 1. diff. 1. diff. 1. diff. 

Sept. 00 o o 00 00 00 

2 124-5 1905 o 57*1 i3io'4 49*o 95^ 2 2827 6562 164-9 3977 



7 2295 *o 2875 03 280*2 -2 2189 -2 202*6 *7 
12 334*5 o 157*8 a4 151-4 -I 155-1 -2 2403 -6 
17 79-5 1905*0 28.2 0*3 22*5 -2 91.3 -I 277*9 7 
22 184*5 I904"9 258*5 0*3 253*7 i 27*4 -I 315*6 -6 
27 289*4 '9 128-8 13102 124*8 951*1 323*5 656-1 353*2 397-6 
Oct. 

2 34*3 359-0 355*9 259-6 30*8 

These values mubt be interpolated for the times for which the places of 
the satellites are required. To get the elongations for the even hours 
between i8h. and 4m* Gr. Sid. Time., it will be sufficient to add the 
following angles to the values of 1. given directly in the table (360^ being 
subtracted, when needed) on the df 
Mimas. Encel. 

h. 

At 18 264*8 294*5 
20 - 296-5 316-3 
22 3283 33§*2 
o 0-0 . 00 

2 31*8 21-8 
4 635 43*8 
On the first day following — 
At 18 2858 196*6 
20 317*5 218*4 
22 349*3 2402 
o 21*0 262*1 
2 52*8 2839 
4 84*5 305*8 
On the second day following — 
At 18 306-8 986 
20 338-5 120-5 
22 10-3 142-3 

o 42*0 164*2 
2 73*8 186*0 
4 105*5 2078 
On the third day following — 
At 18 3278 0*7 
20 359-5 22-6 
22 31*3 44*4 
o 63-0 66*2 
2 94*8 88*1 
4 126*5 109-9 
On the fourth day following — 
At 18 3488 262-8 



for which 1. 


is given. 




Tethys. 


Dione. 


Rhea. 








312-5 


327-2 


340-1 


328*3 


338.1 


346-8 


344*2 


349*1 


353*4 


o-o 


00 


00 


15*9 


109 


6-6 


31*7 


21-9 


13*2 


142*7 


98-4 


59-7 


158*5 


109*3 


66*3 


174-4 


120-3 


72-9 


190*2 


1312 


79*5 


206*1 


142*1 


86*2 


221*9 


153*1 


928 


332*9 


229*6 


139-2 


348*7 


2405 


145*8 


4*6 


251*5 


152*5 


204 


262*4 


159-1 


36-3 


273*3 


165-7 


52*1 


284*3 


172-3 


163*1 


0-8 


218-8 


1789 


117 


225-4 


194-8 


22-7 


232-0 


210*6 


33*6 


238*6 


226*5 


44*5 


245*2 


242-3 


55*5 


251*9 


353*3 


I32'0 


298*3 
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General Notices. 



20 


20*5 


284-6 


91 


142-9 


304*9 


22 


S4-0 


306-5 


250 


153-9 


3II-5 





328-3 


408 
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115*8 


3502 


567 


175-7 


324*8 
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HTS 


I2-0 


72-5 


1867 


331-4 



The rectangular co-orcUnates x.", y" of the satellites, reckoned puallel 
to the axes of the ring, are then found by z'' s= a sin 1, and y s b 
cos 1, and the polar-co-ordinates p and s by 

s sin (p — 6^*2) = a sin L 

s cos (p — 6° -2) = b cos 1. 
where a and b are the semi-axes of the apparent orbits. Their valnes 
are found in the following table, the last columns of which give the 
hourly changes of the co-ordinates of fixed stars parallel to the axes of 
the ring. 

Mimas. Encel. Tethys. Dione. Rhea. Hourly change. 
a ^ b a b a b a b a b of x" ofy" 
Sept. " " " " " " " " 

2 292 4-1 366 5*1 464 6-5 59-5 8*3 830 11*7 +10-0 +5*3 
7 292 42 366 5 2 46-3 66 594 8'5 82 9 11-9 9*7 5-1 
12 29-1 4*3 36-5 5 3 462 6-8 59-2 87 82-7 121 9*4 4-9 
17 29-0 43 364 5*4 46-1 6*9 59-0 8-8 82 5 12-3 8*9 4-6 
22 289 4*4 362 5-5 45-9 7-0 588 8.9 82-2 12-4 8-3 4*2 
27 28-8 44 361 55 457 70 58-5 9-0 81-8 12-6 7-7 38 
Oct. 

2 286 4-5 35-9 5*6 45-5 71 582 9-1 81-3 12-7 4-6-9 3-4 

A. M. 



ECLIPSE OF THE MOON, 



A partial eclipse of the moon, visible at Greenwich, will take place on 
September the 3rd. 6. M. T. 

h. m. 

First contact with the penumbra, September 3. 6 47*5 

First contact with the shadow 8 15-4 

Middle of the eclipse 9 22*3 

Last contact with the shadow 10 29*2 

Last contact with the penumbra 11 57*1 

Magnitude of the ecupse (moon*s diameter =1) 0*341. 
The first contact with the shadow occurs at 8° from the northernmost 
point of the moon's limb towards the east. 

The last contact at 63° towards the west; in each case for direct 
image. _^ 

ASTEOHOXIGAL BSGIBTER— SubMriptfons no«iyed by the Editor. ' 



To Deo., 1875. 

Browning, J. 

To Sept., 1876. 

Lewis, ki.K. 

To Oct., 1876. 

Calver, 6. 
Haigreaves, T. 



To Deo., 1876. 

Hubbersty. Rev. R. C 
Padbury, J. 

To Jan., 1877. 

Hutcbings, Rev. B..S. 



To June, 1877. 

D'Alquen, F. V. 
GkXKsh, Miss 

To Sept., 1877. 

Corbett, C. J. 



The Astronomical Bagimter is intended to appear at the fx>mmencement of 
each month: the Subscription (including Postage to all parts of Great Britain 
and Irebind} is fixed at Three SliiUixi£r8 per Quarter, payable in advance^ by 
postage stamps or otherwise. 

The pages of the Astronomical RegisUr are open to all suitable commanlcations. 
Letters, Articles for insertion, &c., must be sent to the Bev. J. G. Jacksoit, 
ClarenM Boady Clapton, E., not later than the lOth of the Kontli. 



Digitized by 



Google 



No. i66. OCTOBER. 1876. 



SELENOGRAPHY— PAST, PRESENT AND FUTURE. 



By W. E. Bibt, F.R.A.S. 

In offering a few thouglits on the present stats of Selenography, 
it will be well to glance at its literature — ^pictorial representations 
by maps, drawings, and monograms — and its progress by means 
of observation. 

Literature. The recent appearance of three works on the moon 
betokens a healthy condition of research into her motions and the 
nature and condition of her surface. As bearing on such of her 
movements as are of the greatest utility to the inhabitants of the 
earth, the first and third treat more or less extensively of that 
triumph of mathematical investigation, " the lunar theory," and 
as illustrating more particularly by exquisite specimens of photo- 
graphy the telescopic appearance of the moon, the second claims 
attention, the text being principally devoted to an exposition of 
the author's views of volcanic agency in modifying the surface of 
our satellite. We shall notice this work under the head of 
pictorial representations. 

The work best calculated in our opinion to advance Selenography 
is Neison's, containing as it does a description of evenj named object 
or formation. The descriptions given by the author supply a defi- 
ciency in the English literature of this branch of astronomy, and if 
they be well studied and diligently compared with the moon itself, 
they cannot fail considerably to extend our knowledge and induce 
a much greater interest in the science than has hitherto been mani- 
fested. Before, however, we dismiss our notice of this work, we 
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would jofit call attention to the present state of lunar nomencls^ 
tore. Webb's " Celestial Objects for common telescopes," up to 
the time of the appearance of Nelson's work was the only 
authority for lunar nomenclature since the epoch of Madler. 
Nelson's book contains a rather more extended list of named 
objects than Webb's, but as Neison has rejected some of Webb's 
names, and increased the list by several others, and as Webb's 
book is most deservedly popular, we apprehend that both must 
be considered as authorities in this^matter. 

Pictorial representations. The splendid photograms by Nasmyth 
claim, in the first instance, a few remarks. The telescopic appear- 
ance of certain selected parts of the moon is most vividly brought 
before the eye, perhaps in a much greater degree than by the 
striking photograms of Butherfurd, which occupy by far the first 
place in moon-painting ; there is, however, this difference between 
Nasmyth and Butherfurd : one has given the results of a fertile 
artistic genius, the other has furnished us with transcriptions of 
the moon's face delineated by her own beams ; the artistic repre- 
sentations by Nasmyth require confirmation by comparison with 
the moon itself, and this is their oidy utility, as the detection of 
errors will lead to a better acquaintance with the original, whfle 
without any comparison with the moon each examination of the 
photograms of Butherfurd is equivalent to a personal observation 
of our satellite. 

Next to photographic representations of the moon, the map in 
twenty-two sections, illustrating Neison's work, must doubt- 
less take the place of Beer and Madler's. Although on a smaller 
scale it contains much detail, still there is much at least to supply 
if not to correct — on this point we shall speak by and by. 

It would not be doing justice to the earnest student if we were 
to pass over our own contributions to Selenography. It is our 
earnest desire that the four sections of the British Association 
map may become for the 100 square degrees delineated the stan- 
dard of reference for all the known objects contained in them, 
each having been numbered and described in the catalogue 
accompanying them. In the same way all known objects on the 
Mare Serenitatis are mapped and catalogued in the monogram of 
the Mare — about 50 copies only of this monogram are on hand. 

Observation, Nothing can contribute so much to the advance- 
ment of Selenography as observation, the printed records of which 
are far behind its published literature, indeed there is no recog- 
nised medium in which selenographical observations are exclusively 
published, and this is a serious drawback to its progress. Some 
few years since the English Mechanic insei-ted notices of observa- 
tions, and again of late a few have appeared, but it is many years 
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since any observations of lunar topography have been communi- 
cated to the Royal Astronomical Society, indeed some fourteen or 
fifteen years ago the Council rather objected to receive such. 
A most important point in the publication of selenographical 
observations is the designation of the objects seen ; as regards this 
point we have noticed — and we beg to direct particular attention 
to them — two methods, one which we may regard as that 
characterising the drawings inserted from time to time in the 
English MechaniCy the other the British Association method ; in 
the first, the objects are arbitrarily numbered by each observer, 
the consequence being that the same object has mostly a different 
number in each, and thus necessarily two or more collations are 
required before the British Association designation can be applied. 
The only remedy for this is that each observer who desires to do 
eflScient work should be in correspondence with some one who 
can undertake to keep the registration of the various formations 
en courant with observation, using only the British Association 
symbols published in the report of the Lunar Committee for 1865. 
As no central office exists to which correspondence of this kind 
can be addressed, we shall be happy to furnish such information 
from the existing registers, containing between two and three 
thousand distinct objects, as will enable observers to carry on the 
registration from the last symbol entered in any area. Time and 
space will not allow us to particularise the last object entered in 
each of the 324 areas publis'bed in the British Association report, 
1865, pp. 288 to 290, but we shall be happy to inform any cor- 
respondent of the condition of any area he may select. 

Observations are particularly needed to supply deficiencies and 
to ascertain if all the objects inserted both in earlier and later 
maps and monograms are in existence. This may be dry work, 
but the necessity for it is certainly characteristic of the present 
state of Selenography. The most advanced selenographer amongst 
us will readily testify that the condition of by far the greater 
portion of the surface of our satellite as regards minute detail, and 
the aspects which the smaller objects present from time to time, 
is a perfect terra incognita to observers. Changes may actually 
have taken place in more than one locality during the last fifteen 
years, of which no evidence is -on record, simply because such 
localities have not passed under the review of selenographical 
observers. Time is an important element in discovery ; the con- 
tinued labours of Schmidt led to the suspected change in Linne, 
and constant watch kept on this object is of the utmost import- 
ance, and it is no less important that observations of it and its 
surroundings should be periodically published, lest an alteration 
should again pass unnoticed for several years. 



Digitized by 



232 



THE THEEMOGRAPnT OF THE SUH. 

If any one who UDclerstands the English language will first 
read my paper on A Method of obtaining Theimographs of the 
Isothermal Lines of the Solar Disc.'* and will then read Dr. 0. Lohse's 
criticism thereon, he may see that the greater part of his objections 
to my paper is caased by his not understanding the full force and 
exact meaning of English expressions. He is specially sharp in 
his comments on this paragraph : As far as the few observations 
have any weight, the following appear to be the discoveries made 
by this method.'* I am sure that an Englishman will not inter- 
pret the above sentence as expressing positive assurance in the 
mind of the writer, yet Dr. Lohse reads this sentence otherwise, 
and attacks me for expressing myself so confidently. Again, when 
I say " this may create a new branch of solar physics/' Dr. Lohse 
thinks I have said, vnll create, for he comments on my surmise 
thus : " I am not so fullif convinced as Mr. Alfred Mayer that by 
employing thermographic methods an entirely new branch of 
physics has been created for solar physics." 

I see no reason in Dr. Lohse's objection to the use of the words 
" isothermal lines," as indicating the lines of equal temperature 
in the unequally heated solar image. Pray, what does Dr. Lohse 
call those lines which pass through points of equal temperature ? 

The remaining remarks of Dr. Lohse on the errors to which 
the process is liable would not have been written had he read my 
second paper {Nature, October, 1875) in which I not only point 
out these errors, but show their cause, and then give the methods 
by which they can be reduced to their minimum amount. 

It was not until several months after the publication of my 
second paper that I became acquainted with the fact that Dr. 
Lohse had partly anticipated my discovery by the jsublication of 
a paper in the Astronomische Nachrichten. Whatever is similar 
in our publications belongs to Dr. Lohse. The rest of the process 
— the method of obtaining isothermal lines on the solar image — 
is entirely new, and does not appear to have been tested by Dr. 
Lohse before he wrote his criticisms. Indeed, he could not have 
tested it without the use of the method described by me in my 
second paper. 

I do not desire that this communication should be taken as an 
apology for any errors I may have made. The only men of 
science who make mistakes are the workers — those who are secure 
from all such accidents are those who do nothing. 

(Signed) DE. ALFRED M, MAYER 
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The Moon and the Conditions and Conjigurations of its Surface. Bjr Edmund 
Neison, Fellow of the Royal Astronomical Society, &c. Illustrated 
by maps and plates. London : Longmans, Green & Co. 1876. 
(Continued from page 214.) 
We have found one fault in our examination of this work, and that is 
a degree of carelessness in its style. Sometimes sentences do not han^ 
well together, and would be better for being recast Syntax and 
punctuation might be improved in some places, and redundancy of ex- 
pression pruned away in others. These blemishes may easily bi 
removed in a future edition. We now go on to Chapter III. on the lunar 
formations, from which we extract the following : — 

The entire visible surface of the moon may be divided into three great 
classes, under which the whole of the diversely constituted lunar surface 
may, for convenience, be grouped — namely, the plains, craters, and moun- 
tains ; the term craters being used only in its usual conventional sense. 
The first class, which occupies more than half the entire lunar sur ace, 
is divisible into the two great sub-classes of dark and light plains ; the 
first including the lunar Mares with the smaller formations to which the 
the terms Talus, Lacus, and Sinus hav been applied ; whilst the forma- 
tions comprised in the latter class have received no distinct name, and 
seldom possess as definite borders as the former. Under the single term 
craters, in compliance with the conventional usage of the name, have been 
grouped- the whole mass of the formations of the moon, which, when 
viewed with a low power and a small aperture, are supposed to bear 
some resemblance in appearance to the volcanic craters, though they are 
of the must diverse nature, and mostly without the slightest claim to be 
regarded as such. These formations will be divided into nine classes — 
namely, walled-plains, mountain-rings, ring plains, crater-plains, craters, 
craterlets, crater-pits, crater-cones, and depressions ; each of which 
possess distinctive features, though the lines of demarcation are of ne- 
cessity somewhat arbitrary. Finally, the mountain formations may also 
conveniently be separated into twelve classes — namely, the great ranges, 
highlands, mountains, and peaks constituting the greater elevations ; 
and hill-lands, plateaus, hills, and mountain ridges, forming the lesser 
elevations ; whilst the numerous small irregularities of the surface are 
comprised in the four divisions of hillocks, mounds, ridges, and land- 
swells.** All these are described in detail, and then we come to a. featui e 
impossible to be placed under any one of the three great classes. These 
are the riUs or cleju, long, narrow, deep ravine s, canals, or cracks, usually 
straight, often branched, sometimes curved, and not unusually intersecting 
one another ; extending for considerable distances at times, generally 
traversing, without interruption, mound, ridge, or crater-pit in their path, 
though occasionally deflected by some object, or interrupted hy others, 
when it recommences beyond and proceeds as before. One of the most 
difficultly visible, they are also one of the most inexplicable formations 
on the moon, and little information as to their origin can be derived from 
their situation, which is most diverse, at times lying on the open plains 
without anything to indicate beginning or end, often running through the 
midst of mountains, or extending from a crater to the open plain ; at 
others they.appear to form an intricate network around a formation, or 
are situated on the floor of a walled-plain or ring-plain.'* These forma- 
tions, first discovered by Schroter, who detected eleven, may now be esti- 
mated at probably nearly icxx> ; whilst every year the labours of a very 
few observers only are adding fresh examples to those already known. 



Digitized by 



234 



Reviews, 



Mr. Neison says, ** With regard to the true nature of these rills or clefts 
absolutely nothing is known, whilst they are too delicate objects to allow 
much, if any, of the details of their formation to be made out. It has 
been supposed they are cracks or fractures in the lunar surface ; but their 
intersection and general condition of existence seem quite inconsistent 
with such a sugjjestion, more especially in their behaviour with reference 
to the Tarious formations they pass through, round, or over. In many 
points they bear some resemblance to the dried beds of lunar water- 
courses or rivers, but in many features do not seem in accord with such 
an origin, though perhaps it presents the most feasible explanation of 
their nature of all ; but their true nature will not be ascertained until 
they have been made the subject of a searching examination with a 
powerful telescope of the highest excellence, and thus details of the method 
of their construction have been obtained .... An especial feature is 
their remarkable length, in some instances extending for over 200 to 
300 miles." 

A scale of light for recording the relative brightness of different por- 
tions of the moon was first introduced by Schroter : that adopted in this 
volume is after Madler's. It is 0° for the dark lunar shadows, 1° to 3** 
of grey, 4° to 5° gradations of light grey, 6° to 7° greyish white, 8° to 10® 
brilliant white. The brightest region upon the moon is that of Aris- 
tarchus, the immediate environs being 9°, the outer walls and interior 
9° — 10°, the interior walls 10° and the central peak -perhaps still 
brighter. 

Perhaps the greatest puzzle connected with its surface are the systems 
of radiating streaks which the full moon presents in all their splendour. 
" Seven of the principal formations of the moon, »Tycho, Copernicus, 
Kepler, Byrgius, Anaxagoras, Aristarchus, and Olbers, being environed 
6y numerous bright rays or streaks radiating from them far and wide, 
while to a less marked degree a similar appearance presents itself around 
Mayer, Euler, Proclus, Aristillus, Timocharis, and some others. These 
rays or streaks ordinarily commence at a slight distance from the walls, 
the immediate environs being comparatively dark, generally only 4^ 
bright, or at Aristarchus only 2°, and then extend great distances, for 
100, 200, and 5cx> miles, over plains, craters, mountains, valleys, and all 
formations without distinction, or without in any way being modified or 
modifying. Close to their origin the rays by their union form a kind of 
nimbus around the radiating^centre of very variable dimensions, that at 
Kepler being largest, and "at Aristarchus hardly perceptible, whilst 
beyond this nimbus they extend usually straight but often branched, 
though occasionally curved, as at Copernicus and Anaxagoras. In some 
cases the rays end sharply at a crater or ring-plain, others lose them- 
selves in the bright regions of the limb, whilst many gradually disappear 
on the plains or amongst the mountains. The most extensive system is 
that of Tycho, where many hundred separate rays can be distinguished, 
mostly ten to twenty miles broad, extending over nearly the entire S.W. 
quadrant of the moon, and over a considerable portion of the S.B. 
quadrant ; some of the r&ys losing themselves in the Mare Nubium 
and Oceanus Procellarum, after traversing a dist^ce of 600 or 700 
miles, while one crosses nearly the entire visible hemisphere, becoming 
nearly imperceptible at Menelaus, but very distinct again when passing 
over the Mare Serenitatis, and disappearing finally in the bi^ight region 
of the limb beyond Thales, a distance of nearly 2,000 miles. When these 
rays are numerous they completely overpower all differences in light- 
reflective power in the formations they traverse, and which consequently 
vanish in their light ; from which circumstance few formations in agreat 
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portion of the S.W. region of the moon are detectable under hi?h illiuni- 
nation. There are also many isolated streaks of various kinds. Mes- 
sier has completely the form of a faint comet with a long double tail, the 
nucleus being Messier itself, and the tails two long white streaks of equal 
size, gradually widening and losing' themselves in the mountains . . . • 
The true nature of these rays and the origin of the ray-systems is at 
present unknown, though it appears that thay are not merely surface- 
elevations, such as the mountain ridges, &c.,and Beer and Madler regard 
them as perfectly independent of all surface formations, which, however, 
later observations with more adequate means do not entirely confirm. 
The most obvious course would appear to be to connect them with some 
processes of weathering or surface action, but of what nature there does 
^ not appear to exist any evidence, and this alone affords no clue to the 
reason of their radiating from a centre, as shown in the most prominent 
systems .... The true solution of the origin of these streaks or ravi 
will probably not be found until their appearance has been made tne 
subject of a thorough investigation, so as to make known the more 
delicate features they present." 

On the subject of peculiarities of colour, we find that the surface of the 
moon exhibits every kind of variation of pale yellow, grey, and white, 
and in many places the yellow merges almost into a pale brown. Under 
favourable conditions, the following distinct specific differences in colour 
are visible : The entire central portion of the Mare Serenitatis appeani 
with a decided light green ting^, while in the Mare Humorum is a some- 
what duskier tinge of green, and a fainter but similar appearance is 
noticeable in the Mare Crisium. The Mare Frigoris appears likewise to 
be of a dull, dirty yellowish green, at times more brownish-yellow than 
green, and a similar appearance is, under favourable conditions, detectable 
in the Mare Imbrium, whilst the Palus Somnii exhibits a peculiar golden* 
brown colour, very noticeable under certain conditions." 

Chapter V. is on variations of the surface. Although various indica* 
tions of apparently physical changes have been recognised b^ all seleno- 

fraphers, Madler and Schmidt included, they cahnot be said as vet to 
ave been definitely established. Mr. Neison thus writes on the subject : 
That physical cnanges of various characters must be still occurring 
upon the moon is rendered certain by the results obtained by Lord Bosse 
with regard to the variations in temperature of the lunar surface, for the 
alternate heating and cooling of the lunar strata, from the nature of the 
expansion and contraction thus brought into play, must, through nume- 
rous fractures and the resulting general disintegration, gradually ruin all 
the lunar formations." But though such changes, whether through 
earth-falls, landslips, and analogous effects, are questioned by few or 
none, they do not properly come under the category of physical changes ; 
and an instance on a sufficiently vast scale to be recognisea from the earth 
must be excessively rare. " The question,'* Mr. N. continues, *' of phy- 
sical changes on the moon*s surface is generally and with justice held to 
apply only to such instances as can be detected telescopicnUy, such as 
might be expected to be the case with manifestations of volcanic activity, 
processes of vegetation, periodical changes in the nature of the lunar 
. surface of marked character, <fec. It is very generally maintained that no 
instances of such a nature are any longer possible on the moon, and, as 
already mentioned, many selenographers allow that no such instance has 
l^pen established, though its probability may have been rendered more or 
less certain, whilst others, including some of the most experienced, con- 
sider that in several cases the existence of such changes has been demon- 
strated.*' And in regard to the difficulty of distinguishing purely optical 
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Tariations in appearance, due to differences in illumination and libration, 
from what may with any degree of probability be regarded as due to 
actual alteration in the form or position of the object ; he says, " This cir^ 
cumstance, while rendering it necessary to employ great caution, also 
renders it still more necessary not to regard the absence of any established 
instame of such changes as indicative of the entire permanency of the 
lunar formations. So little known are the minor details of the moon, 
that, except in a very few regitms, a very considerable alteration of the 
present constitution of the surface might occur at any moment, without 
the slightest probability of its being detected as an instance of physical 
change on the moon. Thus, for example, if on the moon proportionately 
the same amount of volcanic energy were every year manifested in a 
similar manner to what occurs on the earth, tiiere is no reason whatever 
for supposing that it would have been hitherto detected. With the 
present condition of our acquaintance with the topography of the lunar 
surface in this state, it is not in the least degree surprising that no definite 
instance of volcanic energy has hitherto unmistakably declared iiself. 
Hot can this circumstance justify its being held that volcanic activity in 
the moon must have long ere this entirely ceased to exist.'* This appears 
to as u> be sound doctrine. 

We next come to a description of the variation in appearance of a ring- 
plain in the course of a lunation (which is in fact a lunar day) which is 
admirably given, and which we transcriiie without abridgment. Se- 
lecting any particular formation, and watching it from the period when 
the earliest beams of sunlight commence to fall on its nearest and loftiest 
point, until the whole finally disappears in the dark shades of night, a 
very remarkable and interesting series of changes in its appearance will 
be seen, and experience of great value in studying the nature of the 
surface will be obtained. Choosing as a typical class of lunar formations 
some fine ring-plain towards the centre of the moon ; first, far within 
the dark side of the moon, will be seen faintly glittering the summits of 
the loftiest wall-peaks on the nearest wall ; these gradually grow- 
ing distinct and permitting the extreme crest of the wall to be de- 
tected. Soon after appe ^rs the exterior slope of the formation, with its 
short shadows and generally rugged form. Long after the extreme slope 
of the walls has become distinct, and when the minor detail is losing 
distinctness, a glittering point appears perhaps far within t)ie darkness, 
and soon another and another, until, on favourable occasions, the thus 
early illuminated peaks of the farther wall glitter like a semicircle 
of brilliants rising out of ihe darkness. As the illumination pro- 
ceeds, the wall of the ring-plain forms a bright circle of light surrounding 
a black chasm, the interior terraces and spurs of the farther wall standing 
out boldly. Suddenly a faint streak breaks across the darkness, usually 
followed closely by a second and a third, until, seemingly rapidly widen- 
ing, the whole gradually resolves into a system of long spire-like shadows 
from the wall-peaks. As these spurs of shadow shorten, numerous 
ridges, mounds, and other irregularities on the floor make a transient 
appearance, whilst the ruggedness of the walls softens down and slowly 
becomes imperceptible. By the time the shadows have crept close to the 
border-wall, the summits of the terraces, and the smaller irregularities of 
the interior nearer wall, and exterior farther wall, a pear rising through 
the darkness, until, usually some thirty-six hours after sunrise, the ring- 
plain stands out distinctly, free from great masses of shadow, only a few 
steep peaks and the terraces and irregularities on the interior nearer 
slope casting shadows. But though free from shadow, the farther slopes 
of the irregularities and walls, less brilliantly illuminated by the sun. 
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seem, from their comparatively grey appearance, still to possess faint 
shadows. Hitherto ditFerences in brightness in the formations have been 
very slight ; but as the details of the whole ring-plain gradually soften 
down and fade out of sight in the slowly increasing angle of illumination, 
stron? differences in tint and brightness begin to manifest themselves in 
a striking manner. On the floor will appear grey streaks, white lines and 
spots, and perhaps even dark grey patches, the whole lying on a back- 
ground of fine yellowish grey of different tints and intensities ; whilst 
the walls usually assume a bright greyish white appearance, with here 
and there a spot or streak of grey or yellow. By the time these varieties 
have once come strongly into view, which is usually some three days 
before Full, and two atter the disappear nee of the shadows, all the minor 
details visible as irregularities on the surface have disappeared, and the 
whole formation takes the character of a surface-marking, except in the 
very finest telescopes, and under atmospheric conditi(ms of great excel- 
lence. Much, however, can often be made out under these conditions 
from the variations in brightness, which also, when the ground is familiar, 
will enable all the principal details of the formation to be made out. 
.... Moreover, many of the more extensive but more gentle formations 
and surface conformations, which from the slight shadows they cast at 
sunrise are easily overlooked, even when not entirely masked by much 
smaller though more abrupt and then more striking irregularities, at Full 
can be made out with distmctness from their differences in l>rightness. 

*' From this period to two or three days af er Full, this character- 
istic appearance is maintained, the minor differences in the intensities 
and position of the light-markings being slight, though valuable as afford- 
ing a clue to the real nature of the surface. Soon after the third day after 
Full, the differences in tint and brigntness commence to fade ; grey 
tints put in their appearance, and faint shadows may gradually be de- 
tected. The farther interior wall commences to grow rugged then the 
nearer exterior wall ; shadows at first just perceptible grow long, and 
numerous surface irregularities spring into view. Then follows the re- 
versal of the phenomena of sunrise ; first, the in erior of the far wall, 
then the exterior of the near wall disappear into shadow, which next 
creeps along the interior ; long spires shoot out ani widen, until soon 
the whole floor lies immersed in night. Slowly the shadow mounts the 
onposite wall, crowns the summit, and leaves far within the shade of 
night a few glittering peaks like stars. One by one these fade out of view, 
and the far wall of the ring-plain stands out in giant relief against the 
dark terminator. Next the plain at the foot of the formation is im- 
mersed in darkness, which now creeps up che wall of the formation, soon 
to cover all in the folds of night, except perhaps one or two lofty peaks, 
which towering alofi to an immense height, often glitter in the last rays 
of sunset long after the rest of the formation has been wrapped in dark- 
ness for another lunar night." 

The effects produced by libration are next considered, which, combined 
with those of varied illumination, occasion great changes in the apparent 
nature of the formations. But though the appearance and relative visibility 
of different objects are affected by this to a considerable extent, Mr. Nelson 
thinks that its influence has been much overrated, and that a little 
experience and care will in most cases obviate all trouble arising from it. 
After discussing the subject he concludes thus: "Therefore the lunar 
librations, though of the greatest importance in mapping or drawing the 
surface of the moon, and necessary to be taken into consideration in 
studying the surface, cannot justly be held to be the great ditliculty in 
selenographical research they are commonly supposed, nor yet can they 
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be properly held as sufficient to account for any changes whatever in the 
appearance of the details of the surface. This conclusion is analogous to 
that of Madler, who recognised that, except near the limb, the lunar 
librations would not interfere with the detection of physical changes upon 
the surface of the moon ; and its justice will be recognised after studying 
well any portion of the surface, so as to become thoroughly familiar with 
its appearance and nature ; it will then be seen that, except in the smaller 
detail of the moon, where the conditions of the terrestrial atmosphere 
exert more influence than any change due to libration, variations in the 
appearance of the nature of the surface are far less extensive than is 
generally supposed. It is only where the region is not well known that 
the changes due to libration appear great or startling.*' 

The well known instance of supposed physical change in Linnd (or in 
the Latin form Linnaeus) is amply discussed, and more minutely in chap, 
ix., and the puzzling subject is treated with good judgment " On only one 
basis,*' Mr. Neison observes, ** can the fact of a real change in Linne be 
established, if indeed it be really a fact, and that is by demonstrating 
that a similar alteration has occurred under similar conditions elsewhere : 
and if processes of actual change are still at work on the moon's surface of 
sufficient power to produce alterations of such magnitude as in the sup- 
posed case of Linne, then they must occur in course of time in other 
formations as well, where systematic series' of observations will reveal 
their action.*' And the following remarks appear to have much proba- 
bility : " It has been generally assumed that if any change in Linnd has 
occurred its nature must have been volcanic, and resulted in either filling 
up the crater, or else by producing a fixed low cloud over its site-hidden 
Linn^. Neither of these conditions seems what is indicated by observa- 
tions, and it does not appear that there exists any reason for supposing 
a volcanic change to have taken place ; but the alteration, if any, appears 
to have been of a different nature. According to Lohrmann and Madler's 
description, it would appear that Linne belonged to the class of deep 
and steeply walled craters, and the change, if any, appears to have been 
simply the falling of the walls into the interior of the crater, filling this 
in great part up with the dSbris, a class of occurrences of which several 
hundred instances could be pointed out where it has happened, and in 
particular the north-west wall of Gassendi,* which lies in ruins on the 
exterior plain. And all the observations seem to concur in pointing to an 
instance of this having occurred, and Linne to have disappeared as a con- 
spicuous object from its steep walls tumbling into the interior." 

There are other instances of apparently physical change, which, how- 
ever, are still held to be doubtful; but the case of Messier, a pair of small 
ring-plains, about eight miles in diameter, close together and isolated on 
the Mare Foecuuditatis, is particularly remarkable. " In connection with 
one of these two formations, Schroter had suspected some physical change, 
so that Beer and Madler determined to give especial attention to them. 
Three hundred separate observations of these two ring-plains were made 
by B. and M. between 1829 and 1837, for the express purpose of detecting 
any variation between them, with the result of establishing that during 
the whole of this period the two ring plains appeared completely alike. In 
diameter, form, height, depth, colour of the interior and of the walls, 
positions of the wall-peaks, these two objects were exactly alike ; and 
B. and M. italicise this in their way, so that no question can be raised as 
to their complete identity in appearance. Yet" at present this entire 
identity has been shown to have completely disappeared, and the smallest 
astronomical telescope will reveal the marked dissimilarity between the 
two. For not only is the one ring-plain considerably larger than the 
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other, but it is of different form and differently placed ; one being roughly 
a circle foreshortened into an ellipse, with its apparent greater diameter 
from north to south ; and the other being of an irregular form, fore- 
shortened into a flattened oval, with its longest diameter nearly from east 
to west. Minor differences are also easily noticeable, and they cannot in 
any manner be considered to exactly resemble one another.'* Mr. Neison 
says (p. 506) "Gruithuisen in 1842 noticed that they were not exactly 
alike, but Webb was the first to point out the importance of this." The 
reader may see what Webb says in his "Cel. Objects,'* 3rd ed. p. 116, 
where he also gives a figure of Messier from a sketch taken in 1857, and 
pronounces that " we have here strong evidence of modern physical change.** 
On p. 507 we read, "It is noteworthy that while Madler draws the two 
craters as exactly alike, Schroter draws the now smaller eastern (q. 
western?) as the larger of the two, a circumstance indicating a gradual 
change in its dimensions." ..." Beer and Madler, there cannot be the 
slightest question, on repeated occasions, paid particular attention to the 
relative dimensions and forms of these two craters ; and the complete 
identity of the two in every respect they draw especial attention to, and 
as they themselves say, the slightest variation could not have escaped 
their notice. Had the two exhibited the now marked difference in form, 
it does not seem possible that it could have escaped the repeated and 
searching examinations of B. and M., so that there seems to have occurred 
in this formation* a true modern physical change." That notwithstanding, 
the case of Messier has not been considered a clear proof of this, is thus 
explained by Mr. Neison : " It does not seem possible to conceive any 
admissible manner in which such a change could have been produced, 
though perhaps a more severe examination might reveal details of the 
greatest importance on this point. Here, however, as elsewhere, the 
greatest diflSculty in the way of establishing instances of unquestionable 
lunar changes appears in the inability to show satisfactorily what the 
change is, even if it be admitted. And until the probable nature of the 
alteration has been shown, and until it has been established as one that 
may with probability be regarded as possible, it is not to be wondered 
that much reluctance should exist to admit it. Thus, until it can be 
shown with probability how on the moon a round ring-plain some miles in 
diameter can be squeezed into a contorted form, the difference now ex* 
isting between the two ring-plains of Messier will not in general be held 
to establish an instance of actual change in a formation on the surface of 
the moon." We live in a severely critical, not to say sceptical age. 
Probably in the last century the reality of the change in Messier would 
have been unhesitatingly admitted. In favour of his supposed volcano, 
which was credited for a time, Herschel I. had no evidence like what has 
been shown in this case. And really we do not see how it can be rejected 
on purely astronomical grounds. Had it been a question of change in 
spots on Jupiter, or in the form of a nebula^ no difficulty would have 
been felt. But our greater acquaintance with the moon seems to compel 
us to regard this as also a question of physics ; which, if intractable by 
terrestrial analogy, causes to be regarded with distrust ever so many 
observations, however purposely and carefully made. Though even in 
this point of view we are not quite sure that certain conditions of con- 
traction and subsidence may not go some way to explain the difficulty. 
It is not unlikely that cavities exist beneath the lunar surface, as in 
the earth, and the gradual sinking into one of them of a formation the 
exterior and interior of which may be supposed of different degrees of 
density and elasticity may perhaps account for the diminution of the 
western crater of Messier in size, and its alteration in form. But however 
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this maj be, thongh <^ almost persuaded," if not quite, to believe in this 
change, in spite of the difficulty of accounting for it, we do not neyerthe- 
less feel g^eat concern that as yet the transformation is not part of the 
creed of astronomers in general! In scientific matters scepticism is pre* 
ferable to credulousness, and better still is often a suspended judgment. 
It is quite possible too, considering how vast a subject astronomy is now 
become, and the difficulty of bestowing much time and attention on more 
than a few of its branches, that there may be even eminent men who 
have never yet given fair and full place in their minds to this lunar 
question, so as to be able to form a aefinite judgment. Besides that, not 
all persons have quite what is called the courage of their opinions, and 
some prefer to wait before giving in their adherence to a view, until it 
becomes pretty generally received. 

Variations also, apparently well established, in brightness and colour, 
both permanent and periodical, appear to indicate some '* processes of 
weathering or tarnishing on the moun's surface. " Of the former class, 

the white spot within Werner may be taken as a typical instance ; it 
consists of a small area about tivt* miles square on the inner north-east 
wall. It was described by Madier as a star-like glittering brilliant point, 
fully io° bright, and therefore probably the brightest point on the entire 
moon. Now it is much fainter than this, and is surpassed in brilliancy 
by a number of other lunar formations. Considering the general faith- 
fulness of the estimates of Madler in this region, there exist good reasons 
for supposing that the brilliancy of this point has faded." In the class 
of periodical changes the variations on the floor of Plato may be in- 
stanced. " This formation is a ring- plain sixty miles in diameter, with 
a level interior containing a few small crater-cones. At sunrise the interior 
appears of the usual dull tint of the surface ; it then quickly increases in 
brightness, in the same manner as the rest of the surface, for a short 
time ; but then, instead of maintaining this bright appearance, commences 
to darken slowly, until at Full it is a dark steel grey, and forms one of the 
daikest points upon the entire moon. Soon anerwards it commences to 
grow gradually lighter, and passes through a somewhat similar variation, 
except that throughout the interior is somewhat darker. This change 
in brightness is nut due to the effects of contrast, remaining unaffected 
when these are eliminated, and appears to be due to some special features 
on the floor. Beer and Madler, with others, have also suggested the 
possibility of vegetation on the moon ; but Mr. Neison thinks that al- 
though this is acUnissible, yet that hitherto little evidence has been found 
to connect in any way the periodical variations in tint with processes of 
vegetation. He concludes this chapter thus : Much remains to be done 
in investigating the variations presented by different portions of the 
lunar surface, and it cannot be said at present that these have ever re- 
ceived the searching and systematic examination that they merit. For 
the purpose of thoroughly elucidating the present condition of the moon, 
this must be ilndertaken, and it cannot be properly carried out without 
leading to conclusions of the greatest importance and interest — not only 
with regard to the moon, but to the entire solar system.'* 

The copious extracts embodied in our notice of this work have almost 
assumed the form and attained the dimensions of a little treatise. Before, 
however, we conclude, we will just for a moment digress from the subject 
of the moon itself to its influence on our own globe (and this not as to 
the weather and forms of madness, etc., though many still are believers in 
these things). **The moon," says Alexander Von Humboldt, ** far more 
than all the other planetary bodies, diversifies and enlivens the aspect of the 
firmament in every sone by its varying phases and more rapid changes of 
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position relatively to the fixed stars ; while man, and even the beasts of 
the forest (especially in the primeval forests of the torrid zone), rejoice 
in its mild lustre. By the attracting force which it exerts in conjunction 
with the sun, it communicates motion to our seas, and, by the periodical 
raising of their surfaces and the eroding actitm of the tides, gradually 
modifies the outlines of our coasts, impedes or favours man's labours, and 
furnishes the greater part of the materials of which sandstones and con- 
glomerates are composed, these last being again covered in their turn by 
Sie loose rounded particles which form alluvium. Thus the moon, as one 
of the ' sources of movement ' on the terrestrial surface, influences con* 
tinually the geognostic features of our planet.'' 

Enamoured of the beauty of Endymion, as the ancient myth has it, 
Selena used to descend on Mount Latmos, in Caria, where he lay, sent to 
sleep by her, that she might be able to kiss him without being observed 
by him. (Many have, no d ubt, admired a beautiful statue of him asleep 
in the British Museum). We fear Endymion was little of an astronomer. 
He must have missed some splendid opportunities, in which he would not 
have needed lenses or mirrors ; and he might have learned something of 
the invisible side of his admirer. But he appears to have been the 
personification of that which the astronomer is so frequently obliged to 
forego — sleep — on which account, it may be, Riccioli assigned him 
a walled-plain in the moon, conspicuously dark, and not very far 
from the Lake of Dreams. He is by no means an example for sele- 
nographers. Bather should they take warning from him. Kissed by the 
soft rays of the Queen of Night, let them not give way to the influence 
that gently comes over one (expressed in the name Endymion), but with 
the best resources at their command patiently keep their silent watches. 
The beautiful object of their attention — for now she waits to be courted, 
and no more comes down to proffer her charms — will sooner or later re- 
ward their perseverance. A passion earnestly followed up cannot fail, in 
this case, to lead to interesting results. And here is something that will 
lighten their eyes ; for whilst to the mere lunar dilettante (and we fear 
we are not much more ourselves) the volume we have been attempting to 
review will be a delightful and instructive companion by the side of his 
telescope, devoted and persistent moon-gazers will find it much more than 
that An immense mass of well-arranged material as a basis for future 
exploration ; . fulness and accuracy of information ; promising lines of 
research indicated ; cautions, hints, and encouragements in observing, 
render it for them, what it will likely long remain, the > est existing handbook 
and atlas of the moon ; and for such a seasonable and laborious work 
they cannot fail to feel deeply indebted to its able and painstaking author. 

Latitude and Longitude without Instruments^ being a Chart for finding the 
hour of sunrise and sunset for every day in the year, at every place in the 
northern or southern hemisphere. By W. L. Yonge, Lieut.-C'ol. R.A. 
Letts, Son & Co., Limited, 8, Royal Exchange, London, E.C. (In- 
destructible copies of this chart may be had, printed on india-rubber, 
for pocket use when travelling.) 
The main utility of this neat chart (about 14 in. by 18 in.) is for getting 
readily and sufficiently accurately the time of sunrise or sunset. It is not 
said whether refraction is allowed for, or whether it is the rising of the 
upper limb on the centre of the sun. Latitude and Longitude without 
instruments" is scarcely a suitable title to place at the head, for the 
expectations of some may probably not be realized, and they may think the 
word of promise more kept to the ear than fulfilled to the hope. The an; of 
latitude is from 0° to 60° N. and S.» clearly divided to quarters of degrees. 
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The latitude being known, the lines of sunrise and sunset maybe obtained 
by simply placing a ruler on the chart as directed, to one or two minutes. 
Conversely, the latitude may be found when the line of sunrise ar sunset 
is known, to about a quarter of a degree sometimes, though about the 
equinoxes the error might be considerably more. As for the longitude, 
a person is supposed to be in possession, by some means, of the local 
mean time, or to have obtained it by an observation of sunrise or sunset, 
after which he must compare it with a chronometer showing Greenwich 
time. This chart reminds us that 20 years ago, Mr. S. M. Saxby, R.N., 
invented the Spherograph ; two pieces of card-board, with circles of the 
sphere, revolving concentrically, by which all the problems of nautical 
astronomy — latitude, time, azimuth, altitude,, and even clearing a lunar 
distance — can be quickly resolved with ease and accuracy. " It has been 
found by navigators that circles of 5 in. radius will work any question 
which arises at sea, sufficiently near for the practical purposes of the 
navigator. . . . The Spherograph is especially useful to check 
observations when worked out by logarithms." Perhaps some one of our 
readers could inform us where these instruments (for there are several 
adapted to various problems) are obtainable, as well as details of price, &c. 



CORRESPONDENCE. 



N.B. — We do not hold ourselves answerable for any opinions expressed 
by our correspondents. 
To all communications must be annexed the name and address of the 
sender, as a guarantee of good faith. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



SUSPECTED VARIABLE STAR (2Z2). 



Sir, — It may, perhaps, be worthy of passing note that the star referred 
to by Mr. Burnham in the August number of the Astronomical Register, 
No. 282 of his Fifth Catalogue of New Double Stars, is to be found in 
the Berlin Star Charts, viz : — in the overlap of Hour XVI. (Dr. Wolfers), 
and in Hour XVII. (Dr. Bremiker), it is marked of the 7th magnitude. 

I am, sir, yours faithfully, 
Cuckfield: GEORGE KNOTT. 

September 7th, 1876. 

THE SATELLITES OF SATURN. 



Sir, — ^In J une last when commencing in your pages for another season 
his valuable tables of the satellites of Saturn, Mr. Marth complained of 
the neglect by amateur observers of these predictions. 

J udging by my own experience, one reason for this neglect may be the 
want of familiarity with the individuul satellites, and therefore an un- 
certainty as to the particular phenomenon to be expected. Finding con- 
siderable difficulty on this score, I ventured to appeal to Mr. Marth 
himself, and to ask his interpretation of rough sketches made on three 
consecutive nights. He was good enough to explain in reply how, from 
the data on page 227 of the September number of the Register, the semi- 
axes of the apparent ellipses, and the co-ordinates of the satellites, are to 
be obtained for any given time. And he added so excellent a suggestion 
that I take leave to transcribe it for the benefit of amateurs generally. 

Mr. Marth says : " Instead of finding the places of the satellites by 
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compntation, it will probably be simpler and vet sufficient^ io lay down 
the apparent orbits graphically by drawing tne ellipses with the semi- 
axes given on page 228, and then to estimate the plates of the satellite 
roughly with the help of the times of conjunctions and greatest elongations, 
given on pp. 224 — 226. 

The method is both easy and effective. The apparent orbits and the 
planet being drawn to scale, the positions of the satellites for the times 
given can be readily marked on tracing-paper laid over the drawing, and 
the latter will no doubt be sufficiently accurate for at least a month, a 
fresh tracing being taken for each intended observation. For instance, 
the following sketch (Fig. i) was made in this manner for the evening of 
the 1 8th instant, and Fig. 2 shows the configurations observed here on 
that day, at 22h. 30m. local sid. time [7m. 6*8sec. W. of Gr.]. Both 
figures are drawn as the telescope would show them. 



FIG. I 



FICt.B 



Tl 



Predictions for the times stated. Configurations at 22'30 S.T. 
The scale is 50" to the inch, the dimensions of Saturn being taken from 
the Nautical Almanac. Titan appeared to be in sp. conjunction about the 
time of observation. Tethys could not be seen. Below is a sketch which, 
if you can print it, may perhaps be useful, giving the planet and the orbits 
of four satellites for i Oct., derived from Mr. Marthas tables. Scale 
I" = o*02 inch. The spaces of 10" marked on rectangular co-ordinates 
through the centre of the planet, will give the positions of Titan and 
lapetus, unless their elongations be too considerable. A slip of tracing- 
paper could be traced by the reader over the engraved or lithographic 
drawing, and the necessary indications marked in at once from next 
month's tables. 

Apparent orbits of Enceladus, Tethys, Dione, and Rhea, for i Oct, 1876. 
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Mr. Marth*B letter conclnded thus : " The observations of real scientific 
value are the estimations of the true times of conjunctions there pre- 
dicted. The question is, at what time does the perpendicular from the 
satellite upon the major axis of the ring hit exactly the end of the ring ; 
or, as the estimation cannot be made directly, the question may be better 
put, between which two limits of time does the exact conjunction take 
place ? At what minute does it become doubtful whether it is not close 
at hand, and at what minute is it no doubt past? 

Hatherop, Fairford : Yours faithfully, 

19 Sept, 1876. THOS. S. BAZLEY. 



OBSERVATION OF MINOR PLANET (165). 



(From Astronomiscke Nachrichten, No. 2103). 
Leipsio Mean Time. R. A. Decl, 

h. m. 8. h. m. s. o / 

Aug. 12 II o 42 21 25 2276 —10 I 
14 o 2 16-24 



13 II 24 45 21 24 30 67 —10 2 22 
13 7 18 26 71 25 

14 12 I 4 21 23 3827 —10 34 

Mag. 10*5. 



C. BRUHNS. 



DISCOVERY OF MINOR PLANET (166). 

Washington, Planet (166). Discovered by Professor Peters at Clinton. 
1867. August 10. R. A. 2ih. 30m. Dec. — 19° 23' 
Daily motion — 10' Mag. 11. 

LUNAR OBJECTS SUITABLE FOR OBSERVAllON IN 
OCTOBER, 1876. 

Bt W. R. Bikt, F.R.A.S., F.M.S. 

In order to keep up the interest which has been manifested of late in 
the formation Fracastorius, attention will be directed this month to the 
southern part of the Mare Nectaris, immediately north of Fracastorius. 
Several drawings of Fracastorius have been received, in which the 
southern part of the Mare Nectaris is included. The tint of the surface 
of this part of the Mure under high illumination is dark, but not so dark 
as the floor of Plato, and the most conspicuous object on it is the Crater 
Rosse (Neison Map XXII ). In Nelson's work this cater is described 
as poitsessing walls of 7° of brightness, the interior being as much as 6* ; 
it would be well to compare its brightness with that of neighbouring 
craters, especially as variations in brightness have been suspected in 
several lunar objects : it is also described as a point at which two light 
streaks traversing the Mare cross. In one of the drawings dated August 
6, 1. 15 am., sent to me by Mr. Dennett, these streaks are given crossing 
at Rosse, and in a drawing by Simms, dated August 8th, a portion of one 
extending from the western wall of Fracastorius to Rosse is given. 
Mr. Simms marks the Mare on the western side of this streak at a 
higher level than the Mare on the eastern. A careful scrutiny will show 
that the southern part of the Mare Nectaris is crossed by a *^ ray " from 



Digitized by 



The Arcetri Obtervatory. 



245 



the bright Crater IL See Astronomical Register, April, 1876, p. 97, and 
also one in nearly the same direction from Rosse: observations are 
needed to determine the form and brilliancy of these rays, which lie in the 
direction of a grand " ray from Tycho *' ; they are symbolized, the one 
from Eosse by IV. B. p 10, and that from Crater IL by IV. B. p 1 1. The 
streak or ridge from the west border of Fracastorius to Bosse also 
requires careful attention, the drawings of it in my possession not being 
accordant 

Neison mentions three deep craters south of Bosse, whish he marks 
a, b and c Of these Simms gives which he marks 12 (see English 
Mechanic, No. 589, p. 432, letter 1 1,161;. These craters are in B. aod M's. 
Map. Neison also g^res another crater which aligns with Bosse, b, and a 
mountain on the nothem floor of Fracastorius undesignated by him. 
This mountain I apprehend to be XII. of the Synopsis of which numbers 
L to XI. have been given in the Register for April, June and August 

Xn. A low mountain with three peaks, first seen by me on Septem- 
ber 13, 1862, also in 1863 and 1865, July 1 1, when I recorded a depression 
or dimple on the S.W. part of its surface. Grover saw it in the same 
year on July i. In 1870 El&;er drew and described it as a very remark- 
able formation, rising above the general level of the floor of Fraoastoriiis, 
the north and east borders straight and sharply defined. BirauBghafn, 
in November, 1870, and also on January 10, 1 87 1, gave the three peaks 
with a craterlet enclosed by them. Ingall saw it on the morning of 
July 17, 1870, when it was observed to terminate the eastern line of 
eruption on the floor of Fracastorius. It was probably seea by the Bev. 
J. B. Bichards on April 28, 1876. The pecolarity of form n<»ticed by 
Elger in 1870 has lately been confirmed by Siatms and P^nneftt during 
the early part of August, 1876. 

Erratum. — September, page 200, line i, for Bird read Birt, ; 



One of the best observatories of the kingdom is certainly that of 
Arcetri. After the death of Prof. Donati the direction of the observatory 
was entrusted to Prof. Tempel, a German, who had before been asso- 
ciated in the observatory with the late distinguished and lamented 
astronomer. Prof. Tempel, to whom the science is indebted for the dis- 
covery of new groups of nebulae, is at present busily engaged on a new 
chart of the moon, in which will appear divers new craters recently dis- 
covered by him. It is an important work, from which the cultivators of 
' astronomy wiU derive great advantage. Prof. Tempel is well knov^n for 
the extreme courtesy with which he receives all who desire to view the 
starry heavens with the famous telescope of Amici. At the first Quarter 
of the moon when our satellite is best placed for observation, there is 
always a great concourse of the public, and Prof. Tempel is most ready 
to afford every explanation even to the least .instructed. But in the 
absence'of the moon he must on no account be interfered with ; for then 
he is occupied in the observation of his beloved nebulae, anxious to 
increase the patrimony of the science by some discovery of importance. 
During the daytime he works at his fine chart of the moon, which he is 
in hopes of finishing very shortly. We shall recur to it then ; and 
meanwhile desire that the labours of the distinguished Professor may 
not fail to be appreciated as they justly deserve." 
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ASTfiONOIICAL OCGTJREENCES FOR OCTOBER, 1876. 



DATE. 


II 


Principal OccarrenccB. 


Jupiter's Satellites. ' 


Meridian 


ljun 


1 


h. m. 

7 30 

8 2 


Occultation of "B.A.C. 

8184 (5i) ^^.^ 
Reappearance of ditto 




h. .nL 8. 


h. HL 

Saturn. 
936-1 


Mon 


2 


22 56 


Full Moon 

Saturn's Ring : 
Major axis =42" '00 
Minor axis =0" '53 






9 32^ 


Tues 


3 




Sidereal Time at Mean 
Noon, i2h. som. 7'59s. 


Ist Tr. I. 
1st Sh. I. 


6 16 

7 14 


927-8 


Wed 


4 




Sun's Meridian Passage 
iim. 26-248. before 
Mean Noon 


and Tr. I. 


6 18 


6237 


Thur 


5 


14 44 

15 21 

16 19 


Near approach of 47 

Arietis (6) 
Occultation of e Arietis 

(44) 

Reappearance of ditto 






919-6 


J; n 


D 


5 39 

6 20 
9 10 

958 
9 12 

9 39 
9 39 


Occultation of 17 Tauri 
(4) 

Reappearance of ditto 
Occultation of 23 Tauri 
(5) 

Reappearance of ditto 
Near approach of 16 

Tauri (Si) 
Noar approach of 20 

Tauri (5) 
Occultation of v Tauri 

(3) 

Reappearance of ditto 
Occultation of 28 Tauri 
(54) 

Near approach of 27 
Tauri (4) 


2na JiiC. Jti. 


5 48 7 


915-5 






10 34 
10 30 












11 6 
10 45 








Sat 


7 










9 "'4 


Sun 


8 


10 21 


Near approach of 136 
Tauri (5) 


3rd Oc. R. 


5 42 


9 7-3 


Mon 


9 


22^9^ 

15 44 

16 58 


C Moon's Last Quarter 
Occultation of 47 Gemi- 

norum (6) 
Reappearance of ditto 






9 3-2 


Tues 


10 








859-1 


Wed 


11 






1st Oc D. 


5 27 


855*0 


Thur 


12 


18 


Inferior conjunction of 
Mercury and Sun 


1st Sh. E. 


5 51 


8 50-9 


Fri 


13 


8 


Conjunction of Moon and 
Venus I'' 16' S. 






846-8 
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Astronomical Occurrences for October, 



DATE. 


Principal Occmrences. 


Jupiter's SatelllteB. 


Meridian 
Passage. 


Sat 


14 
15 


h. m. 






h. m. B. 


h. m. 
8 42*8 



8387 


Sun 


6 


Comunction of Moon and 

Mara 2° 28' N.j 
Illuminated portion of 

disc of Venus=o*6i2 
Illuminated portion of 

disc of Mare =0*988 






Mon 


16 


21 57 
9 


# New Moon 
Conjunction of Moon 
and Mercury 2° 14' N. 






8347 


Tues 


17 




Sidereal Time at Mean 
Noon I3h. 45m. 19*358. 






8 30-6 


Wed 


18 




Sun's Meridian Passage 
14m. 53058. before 
Mean Noon 






826-6 


Thur 


19 






1st Sh. I. 


S 33 


8 22*5 


Fri 


20 





Conjunction of Moon 
and Jupiter 5° 40' N. 


1st £c. K. 


4 53 4 


8 i8-5 
8 14-5 


3at 


21 










Sun 


99 




Saturn's Bing : 
lYxajur a JUS — 4^ 
Minor axis =0" '58 


JulCL on. J2j. 


5 20 


8 10*4 


Mon 


23 










8 6*4 


Tues 


24 


19 54 


J Moon's First Quarter 






8 2*4 


Wed 


25 










7 58-4 


Thur 


26 


11 


Opposition of Neptune 
and Sun 


3rd Sh. 1. 


4 59 


7 54*4 


Fri 


27 


12 30 

6 


Near approach of 58 

Aquarii (^) 
Conjunction of Moon 

and Saturn 0° 1/ S. 






7 50-4 


Sat 


28 


9 45 

10 46 

13 17 

14 10 


Occultation of </> Aquairi 
(44) 

Keappearance of ditto 
Occultation of 96 Aquarii 

\J9J 

Reappearance of ditto 






746-5 


Sun 


29 






2nd Sh. I. 


5 15 


7 42-5 


Mon 


30 


10 27 
" 39 


Occultation of 60 Piscium 
(6) 

Reappearance of ditto 






738-5 


Tnes 


31 










7 34'6 


NO 

Wed 


V. 

1 


12 9 

13 21 


Occultation of B.A.C. 

782 (6i) 
Reappearance of ditto 






7 30-6 
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TEE PLANETS FOR OCTOBER, 



At Tbaksit oteb thb Mebidiaiv of Gbeenwich. 



Planets. 



Bate. 



Bt. Afloension. 



Decimation. 



Diameter. 



Meridiaa 
Passage. 



Mereurjr . 



Venus ... 



Saturn ... 



Nepthne 



ist 
9th 
17th 
25th 
1st 
9th 
17th 
25th 
ist 
9th 
17th 
25th 

3rd 
19th 



h. m. s. 
13 42 50 
13 27 5 
12 55 12 
12 58 57 

9 42 36 
10 16 7 

10 50 7 

11 24 25 
22 19 54 
22 18 26 
22 17 20 
22 16 36 

2 II 30 
2 9 52 



S-I4 33, 

5.11 S9i 

S. 542 

S. 4 13 
N.12 49 
N.io 34J 

N. 4 56, 

5. 12 23J 
S. 12 31 
S.i2 37 
S. 12 40 
N.ii 19 
N.ii 10 



8'-8 

9''*2 

7"-2 

2I'''6 
20''*0 

i8''-6 
i7''-6 
le^-S 
i6''-6 

le^-e 

i6''-4 



h. m. 
I 0-6 
o 13-3 
23 6-1 
22 38-4 
20 56 9 

20 58 9 

21 13 
21 4-1 

9 36-1 

t 3*2 

8 30-6 
7 58-4 
13 I9"2 
12 147 



ULercxii^ may be observed in the morning from the middle of the 
month, rising on the 17th three-quarters of an hour before the sun, the 
interval increasing. 

Venii6 rises about two hours after midnight on the ist, the interval 
inereasing. 

Saturn is visible till two hours and a half after midnight, at the 
beginning of the month, the interval decreasing. His southern decline- 
tion is still unfavourable for observation. 

Neptune will be in opposition to the sun on the 26th. 



SATELLITES OF SATURN. 



Approximate Greenwich sidereal times of conjunctions and elob- 

fitions occurring between i8h. and 6h. Greenwich sidereal time, 
conj. with following edge of ring. n. north of ring, 
p. „ „ preceding „ „ s* south „ 
sup. superior conj. with centre of ball. e. at greatest eastern elongation. 
M n ^» fi western 



isd. inferior 
1876. Gr. Sid. Time. 



Oct. 



h. 

1 8*3 EnceL nf. 

22*3 Tethvs. s£ 

23*4 Enoeif e» 

4*i EnceL sf. 

4*8 Mimas, e. 

5-3 Tethys. sp. 

5*0 Dione. sf. 

19*2 Rhea. n£ 

20'9 Encel. np. 

21*0 Tethys. np. 

1*9 Dione. w. 

3*3 Encel. nf. 

3*5 Mimas, e. 



1876. Gr. Sid. Time, 
h. 

4-0 Tethyi. nf. 

3 19*8 EnceL sp. 
19-8 Tethys. sf. 
22'2 Dione. nf. 

0*8 EnceL w. 

2'2 Mimas, e. 

27 Tethys. sp. 

5*9 EnceL np. 

4 14-1 Titan. in£ 29"!. 
18-5 Tethys. np, 
2I-0 Bhea. inf. 13" s. 
22*3 EnceL sf. 

23*4 Dione. s£ 
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1876. 
Oct 4 



8 



10 



Gr. SicL 
h. 
09 

1*4 
1-6 

3-3 
47 
197 
21-2 
23-5 

0*2 

xl^ 
22*2 

22*8 
22*9 
238 

3-3 
47 
20*9 

21*1 
21*5 
22*7 
I'O 

37 

19*6 
20*2 
ao*3 
1*3 

2*2 
41 

19*0 
22*5 

o*i 

2*9 

ii8 
217 
1*6 



IX 



Time* 

Mimas, e. 
Tethysi nf. 
Bbea. sp. 
Dione. inf. 9" s. 
Encel. sp. 
Dione. w. 
EnceL n£ 
Mimas, e. 
Tethys. sp. 
Ehea. w. 
EnceL e. 
EnceL w. 
Mimas, e. 
Tethys. nf. 
Bhea. np. 
EnceL np. 
Bhea. sup. 13'^ n. 
Dione. e. 
Mimas, e. 
Dione. in£ 9" s. 
Tethys. sp. 
Encel. sp. 
Dione. sp. 
EnceL w. 
Tethys. w. 
Mimas, e. 
EnceL e. 
Tethys. nf. 
EnceL sf. 
Dione. np. 
Tethys. e. 
Bhea. sf. 
Mimas, e. 
Tethys. sp. 
Dione. 



X2> 



2*7 

43 
19*2 
20-0 
20*6 
0*3 
1*6 

11 

19*2 



EnceL nf. 
Tethys. w. 
EnceL e. 
Mimas, w. 
Dione. sp. 
EnceL w. 
Tethys. e. 
Encel. np. 
Mimas, w. 
EnceL sf. 
Dione. np. 
Bhea. nf, 
Tethys. w. 
EnceL sp. 
Mimas, w. 
Dione. nf. 
Titan, sup. 29" n. 
EneeL nf. 
Bhea. e. 



1876. Gr.Sid. 
h. 

Oct. 12 23X) 
231 

r6 

4*2 

13 207 
217 

22*4 

0- 3 

1- 3 
29 

3-1 
5-6 

14 19 s 
20*4 

21*6 

23-0 
0*6 
1*6 
4'3 
5-6 

15 19*1 
21*7 

22*1 
22*8 
0*2 

3- 7 
3'o 

4- 5 

16 19.1 
20-4 
21*0 

17 

2*1 

17 i8-5 
190 
23*6 

o*5 

41 

6*o 

18 20*5 
22*5 

23*2 

o*4 
3*5 
51 

19 20 

21*9 

I'l 
1-6 

H 

4*8 
«33 



Time. 

Tethys. e. 
EnceL e. 
Mimas, w. 
EnceL sf. 
Dione. sf. 
EnceL np. 
Tethys. w. 
Bhea. inf. 13" s. 
Mimas, w. 
Dione. w. 
Bhea. sp. 
EnceL nf. 
Tethys np. 
EnceL sp. 
Tethys. e. 
Dione. nf. 
Mimas, w. 
EnceL w. 
Bhea. w. 
Tethys. sf. 
Encel. np. 
Tethys. w. 
Mimas, w. 
Encel. sf. 
Dione. sf. 
Bhea. np. 
Dione. inf. 9" s. 
Tethys. np. 
Bncel. sp. 
Bhea. sttp. 13" n. 
Dione. w. 
Mimas, w. 
EnceL nf. 
Tethys. sf. 
EnceL e. 
EnceL w. 
Mimas, w. 
EnceL np. 
Tethys. np. 
Dione. e. 
EnceL nf. 
Dione. inf. 9'' s. 
EnceL sp. 
Tethys. sf. 
Dione. sp. 
EnceL w. 
Mimas, e. 
EnceL e. 
Tethys. np. 
EnceL sf. 
Dione. np. 
Mimas, e. 
Tethys. nf. 
Titan. in£ 29^' 8« 
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Saturn. 



1876. 



Gr. Sid. Time, 
h 



Oct 20 



21 



? 
22 



20'6 
21*9 
21*9 

23-9 

2-4 

35 

19-3 
206 

21-5 

1-4 



25 
13-5 
18.0 
19*0 
19*2 

19-5 
23-8 
238 
i*o 

1*4 
1-6 



23 



24 



25 



26 



e. 
nf. 
nf. 

e. 



Tethys. 
Dione. 
Bhea. 
Encel. 
Mimas. 
Tethys. sp. 
EnceL e. 
Dione. sp/ 
Tethys. np. 
Rhea. e. 
EnceL w. 
Mimas, e. 
Conj. of lapetus 
with following edge 
of ring, 14" n. 
2*2 Tethys. nf. 
Encel np. 
lapetus. inf. 10'' n. 
Tethys. sf. 
Encel. sf. 
Rhea. sf. 
Dione. np. 
Rhea. inf. 13'' s. 
Mimas, e. 
Tethys. sp. 
Encel. sp. 
Conj. of lapetus 
with preceding edge 
of ring, 6'' n. 
3*2 Dione. nf. 
Bhea. 
Mimas. 
Encel 
Tethys. 
Ehea. 
EnceL 
Dione. 
Encel. 
Mimas. 
Tethys. 
Dione. 
Rhea. 
EnceL 

Rhea. sup. 13' 



4'3 

22*5 
22*9 

237 
29 
40 

4'4 

205 

2I'I 
22.4 
07 

1-6 
29 
61 

19-3 
19-8 

2I-I 
21*1 

o*4 

5-0 

5*4 
i8*s 



sp. 

e. 

e. 
nf. 
w. 
sf. 
at 
np. 

e. 
sp. 
w. 
np. 
nf. 



Encel. 
Mimas. 
Dione. 
Tethys. 
Encel. 
Tethys. 
Encel. 
Mimas. 



sp. 
e. 
nf. 
nf. 



e. 
np. 
e. 



1876. Gr. Sid. 



Uct 20 


19*0 




21*9 




22*3 




2*1 




3*7 




fl 








00 


27 


i8*5 




186 




200 




20*9 




1-9 




2'4 




4*5 




6*6 


So 


i8*3 




23*4 




11 




32 




H 




58 


29 


1 8*8 




20-0 




22*3 




23*3 




239 




23*9 




1*9 




3-3 


30 


19*8 




22 x> 




22*6 




0*6 




0-9 




I.I 


31 


20*7 




21*3 




21*4 




23*2 




237 




1*2 




4-8 




5*2 




57 


Nov. I 


20'0 




21*3 




21*9 




2*3 




39 




4*4 



sf. 
sf. 

inf. 9" s 
w. 
sp. 
w. 
np. 
nf. 
w. 
nf. 



Time, 
h 

Tethys. 
Encel. 
Dione. 
Dione. 
Tethys. 
EnceL 
Mimas. 
Dione. 
Tethys. 
Dione. 
EnceL 
Moon near. 
EnceL e. 
Tethys. e. 
Mimas, w. 
Titan, sup. 28" n. 
Encel. w. 
EnceL np. 
Tethys. w. 
Mimas, w. 
Dione. e. 
Encel. nf. 
Rhea. sup. 13" n. 
Dione inf. 9'' s. 
EnceL 



sp. 
nf. 
e. 
sp. 



Rhea. 
Tethys. 
Dione 
Mimas. 
EnceL 
Encel. 
Rhea. 
Tethys. 
Mimas. 
Encel. 
Dione, 
Rhea. 
Tethys. 
Dione. 
Mimas. 
EnceL 

Rhea. inf. 13" s. 



e. 
w. 
w. 
al 
np. 
sf. 

e. 



nf. 



EnceL 
Tethys. 
Rhea. 
Tethys. 
Encel. 
Mimas. 
EnceL 
Tethys. 
Rhea. 



e. 
sf. 
sp. 



np. 
np. 



Elongations of the five inner satellites at oh. Gr. Sid. Time of every 
fifth day. 
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1876. Mimas. Encel. Tethvs. Dione. Rhea. 

1. diff. 1. diff. 1. diff. L diff. 1. diff. 

2 34°3 1904*9 359 1310% 355°9 95i°o 259^6 65^-1 30^8 397-5 

7 139-2 -8 2292 -2 226-9 -o 195-7 "o 68*3 '5 

12 244-0 -8 99-4 •! 97*9 951-0 131 -7 656-0 105-8 '5 

17 348-8 7 329-5 -I 328-9 950-9 67-7 655-9 143*3 '5 



22 935 -7 199*6 -I 199*8 '9 36 -9 180-8 '4 
27 198-: 
Nov. 



2 1904-6 69-7 1310-0 70-7 950*9 299-5 655*9 218-2 397*4 



1 302-8 299.7 3or6 235*4 255*6 

To find the elongations for some given hour, the corresponding por- 
tions of the differences, " diff.'' must be added to the values of 1. given 
in the table, or as the differences refer to 5 sidereal days, or 120 hours, 

the quantities " x number of hours " elapsed since oh. of the day, 

for which the 1. are given, must be added (subtracting 360** or its mul- 
tiples, in case the sums are larger). These quantities may be taken from 
page 227. 

The rectangular co-ordinates x", y" of the satellites, reckoned parallel 
to the axes of the ring, are then found by x" = a sin 1, and y" = 
b cos 1, and the polar co-ordinates p and s by 

s sin (p — 6°*3) = a sin 1. 
s cos (p — 6° -3) = b cos 1. 
where a and b, the semi-axes of the apparent orbits, may be taken 
from the following table, the last columns of which contain the 
hourly changes of the co-ordinates of fixed stars in reference to the 
axes of the ring. 

Mimas. Encel. Tethys. Dione. Rhea. Hourly change. 
a h a h a h a h a b ofx" ofy' 
Oct. " " " " " " 

2 28-6 4*5 35*9 5*6 45*5 7*i 58-2 9-1 81*3 12*7 -f6-9 +3*4 
7 284 4-5 35-7 5-6 45-2 7*1 57-9 9-1 8o-8 12-7 6*0 2*9 

12 282 4-5 35-4 56 44-9 7*1 57-5 92 80-3 12-8 5*1 2*4 
17 280 4-5 35-2 5-6 44*6 7.1 57*1 9*2 79*8 12-8 4*1 i*8 
22 27-8 4-5 34-9 5*6 44*2 7*1 56-7 9*1 79-2 12-8 3*o 1*2 
27 27-6 4-5 347 5*6 439 7*1 56*2 9*1 78*6 12-7 1*9 07 
Nov. 

I 27*4 4-4 34*4 5-6 43-5 7*1 55*8 9-0 77-9 12-6 +0-8 -f-o-i 

Approximate places of the inner satellites may be found more readily 
and without any computation with logarithms, b^ means of the following 
tables, the first of which gives again the elongation 1. for oh. Gr. Sid. T, 
of every fifth day, but expressed, not in degrees, but in decimal fractions 
of a revolution, 
oh. Gr. Sid. T. 





Mimas. 


Encel. 


Tethys. 


Dione. 


Rhea. 


Oct 


1. 


diff. 


1. 


diff. 


1. 


diff 


1. 


diff 


1. 


diff. 


2 


•095 


5292 


•997 


3-640 


•989 


2-641 


•721 


1-823 


•085 


1*105 


7 


•387 


5-291 


•637 


3639 


•630 


2*642 


•544 


1*822 


•190 


I-I04 


12 


•678 


5-291 


•276 


» 


•272 


2-642 


•366 


»> 


•294 


i* 


17 


•969 


5.291 


-915 


)) 


•914 


2-641 


•188 




•398 




22 


•260 


5290 


*554 


j> 




2-641 


*OIO 


»» 


*502 


n 


27 


•550 


5290 


*I93 


3*639 


-196 


2-642 


•832 


I '822 




1*104 


Nov. 
















I 


-840 




•832 




*838 




*654 




•710 
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StUum. 



These valnes mitst be interpolated for the times for which the pUees of 
the satellites are required or to the giren ralues of L must be added 

X number of hours elapsed since the previous tabular date." 

The corresponding quantities for the even hours between 2Qh. and .4h. 
Gr. Sid. T. may be taken from the following table : — 



Mimas. 
On the tabular date— 
h. 



At 



20 
22 
o 
2 
4 



•824 

*9I2 
'000 

•088 
176 



EnceL 



•879 
•939 
•000 
•061 

*I2I 



Tethys. 



•912 

•956 
•000 



On the first intermediate day- 
At 20 -882 -607 
22 '970 '667 
o -058 728 
2 '146 789 
4 -235 -849 
On the second intermediate day — 
At 20 -940 '335 
22 -028 '395 
o -117 -456 
2 -205 -517 

4 -293 . '577 
On the third intermediate day — 
At 20 998 "063 
22 '087 *I23 
o -175 .184 
2 -263 -244 

4 -351 , 
On the fourth intermediate day^ 
At 20 "057 791 
22 -145 -851 
o -233 -912 
2 -322 -973 
4 -410 -033 
The elongations 1. having been found by adding these quantities to the 
values of L for oh. of the tabular date (subtracting i, in case the sum 
is larger), the co-ordinate s, expressed in semi-diameters of the planet's 
equator, is to be taken with the argument 1. from the following table :— 



•440 

•484 
•528 
•572 
•616 

•969 
•013 

•057 
•loi 

•145 

•497 

•58s 
•629 

•673 

•025 
•069 
•113 
•157 
•201 



Dione. 



•939 
.970 
•000 
•030 
*o6i 

•304 
•334 
'3^ 
•395 
•425 

•668 
•698 
.729 

•759 
790 

•033 
•063 

•093 
•124 

'154 

•397 
•427 

s 

•519 



Bhea. 



•963 
*982 
-000 
X)i8 
•037 

•184 
.202 
•221 
•239 
•257 

•405 

•423 
•441 

•460. 

•478 

•625 
•644 
•662 
;68o 
•699 

•846 
•864 
•883 
•901 
•919 



1. 
•000 
•010 
•020 
•030 
•040 
•050 
•060 
.070 
•080 
•090 
•100 
•no 



1. 

•500 
•490 
•480 
•470 
•460 

•450 
.440 

•430 
•420 
•410 
•400 
•390 



Mimas. EnceL Tethys.^ Dione. Bhea. 



O'O 

0-2 
04 
06 
0-8 

IX) 
I '2 

i'3 
1*5 

U 

2-0 



O'O 
03 

10 

1- 2 

1*9 

2- 2 
2*4 

2-6 



O'O 

03 

0- 6 
09 

1- 2 

:-i 

2- i 
2*4 

27 
29 
32 



0- 8 
r2 

1- 6 

2*0 

2*4 
27 

3*4 
3-8 
4^1 



0*0 

0-6 
1*1 

17 
2*2 

,2*8 
3*3 
3-8 

u 

5-3 
57 



L 
•500 
•510 
•520 
•530 
•540 
•550 
•560 
•570 
•580 
•590 
. ^600 
•610 



L 
•000 
•990 
•980 
.970 
•960 
•950 
'940 

•930 
•920 
•910 
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253 



*I20 


300 


•I "JO 




'14,0 






' '350 


•160 


•340 




•330 




•320 


•190 


•310 


•200 


•300 


•210 


•290 


•220 


•280 


•230 


•270 


•240 


•260 


•250 


•250 


nf. 


sf. 


If 1. is between 'ooo 



2*2 


2*8 






6*1 




^ y 




A* 7 
4 / 




2*4 


3'i 


3*8 


4*9 


6*9 


2-5 


3*3 


4-0 


5-2 


7-2 




3'4 


4-2 


54 








4*4 


51 


F 

81 


28 


36 


45 


5-8 


2-9 


3*7 


4-6 






30 


3-8 




6-1 


!'5 


30 


3*9 


4-8 


6-2 


87 


31 


4*o 


4*9 


6-3 


8-8 


3.1 


4-0 


50 


^'^ 


8-9 


31 


40 


50 


6-4 




31 


40 


5-0 


6-4 


8-9 



•620 
•630 
•640 
•650 
•660 

•670 

•680 

•690 
•700 
710 
720 

730 
740 
750 

sp. 



•880 
•870 
•860 
•850 
•840 
•830 
•820 
•810 
•800 
790 
780 
770 
760 

750 

np. 



•025 „ -050 

•050 „ -075 „ „ preceding „ s. 
•075 „ -ooo „ „ „ „ n. „ 
If only a general notion of the places of the satellites is required, it 
may, perhaps, be procured in the simplest way by laying down the 
apparent orbits graphically, and by estimating the positions of the 
satellites with the help of the known times of the conjunctions and 
greatest elongations. (A complete list of them iias been published in 
No. 2,098 — 2,100 of the Astronomische Nachn'chten, while in the Astro- 
nomtccd Register only those occurring between i8h. and 6h.Gr. Sid. T. are 
given, as the whole list would occupy double the space). The semi-axes 
of the apparent orbits of the five inner satellites, expressed in semi- 
diameters of the ball's equator, may be taken to be 

Mimas. Encel. Tethys. Dione. Bhea, 
Semi-major axis 3-14 4*03 4-99 6*40 8*93 
Semi-minor „ 0*50 0*64 079 I'Oi 1*41 

If then the distances from the centre of the major-axes are marked 
3, 4, 5, &c., Enceladus will be opposite the point 3 about 3*8 hours 
before and after its greatest elongation,. 

h. 
I '2 
3*2 
1-3 

3*2 

55 
1*4 

I! 

Il l / 

1 1 *6 Before & after its greatest elong. 
8*o „ „ 



Tethys opposite point 3 about 
4 » 



Dione 



Bhea 



Dione 



Before the conjunctions with 
the ends of the ring, marked 
"np." and « sf." and 

After the conjunctions marked 
« nf." and " sp." in the list 



37 »• ♦» f» 

Differences of right ascension and declination of Titan and lapetus 



and of the centre of Saturn. 

Titan, 
o— A. ^—D. 
1876. s. 
Oct. I -|-io'8i — 32*6 

2 7'26 35*4 

3 +270 33*1 



At oh. Gr. Sider. Time. 

lapetus. 

a— A. ^— D. 

s. " 

+37-07 +24*9 

37-09 257 

36-87 26-4 
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General Notices. 



Oct 



Nov. 



4 

I 

7 

9 
lo 
II 

12 

>3 
H 
15 
i6 

17 
ig 

J9 

20 
21 
22 
23 
24 
25 

26 
29 

30 

3J 
I 



— 2*25 
6-84 

10- 36 

12*21 
12-05 

989 
6-09 
— 1*29 
+370 

8- IO 

11- 29 

12- 83 

12-53 
10.48 
6-96 
+2-46 
—2-38 
6-84 

10- 23 

11- 97 

"75 

9- 58 
5-83 

--113 
+373 
S-oi 
1 1 07 
. 12-53 

+I2-20 



26*0 

—1-8 
fli-8 
23-5 
31-4 
33-8 
30-8 
230 
+11-5 
- 1-7 
14-6 

25-5 
327 
35*4 
331 
25-9 
149 
—1-6 
+11*9 
23*5 
311 
33*5 
305 
226 

+ II-2 

—1-8 

H'5 
— 25*2 



36-42 

3573 
34*81 
33-67 
32-32 
3077 
29-04 
2713 
25-05 
22-83 

20- 48 

18- OI 

15-45 
12-79 
10-07 
730 
449 
+ 1-67 

3-96 
6-74 
9-46 

12*12 
14-70 
17-19 

19- 57 

21- 83 
2396 

—25-94 



268 
27*0 
27-1 
26-9 
26-6 
26-2 
255 
247 
23.8 

22*7 
21-5 
20'2 
18-7 
17-2 
15-6 

13-9 
I2-I 
10-3 
84 

6-6 

47 
f2-8 
+0-8 
— I -I 

2*9 

4-8 
6-6 
8-3 
+100 



It would be of considerable importance for the investigation of the 
motions of lapetas, if the conjunctions of the satellite with the ends of 
the ring on October 21 and 22 were carefully observed. No such observa- 
tion has ever been made. 
66, Lambeth Road, S.E. A. M. 

Book Received.— « Seventh Catalogue of Double Stars." By S. W. 
Bumham 

ASTEOKOMIGAL SEGIBTER—Sulwoxiptions received by the Editor. 



To Dec, 1876. 

Grover, 0. 

To Sept., 1876. 

Benson, C. W. 
Dale, R. S. 

Hemming, Bev. B. F. 
Williams, H. 



To Dec. 1876. 

Clark, Miss 
Franks. W. 8. 
Graves, 0. 
Lancaster, J. L. 
Lancaster, W. L. 
Bivaz, Mies 
Eyves, B. W. 
Squire, H. 



To March, 1877. 

Jackson, Rev. W. 
Vynes, D. 

To Oct., 1877. 

Morris, E. R. 

To Dec, 1877* 

Rylands,^. G. 

To June. 187d. 

Loder, E. G. 



TO CORRESPONDENTS. 



Several interesting articles are unavoidably postponed. 

We cannot publish communications which are not authenticated by the 
name and address of the sender, as a guarantee good £Ekith.y 

When subscriptions sent by post are not acknowledged in the next 
number, the Editor will be much obliged if B^ubscribers will gi enc« inform 
him of the fact. 

The Editor will be obliged if those gentlemen who have ^ot p%id their 
subscriptions will kindly send them by Cheque, Post-office Order, or penny 
postage stamps, but the Editor will not be liable for loss in transmission. 

Post Office Orders for the Editor are to be made payable to John 
C. Jackson, at Lower Clapton, London, E. 
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PROGRESS OF ASTRONOMY, 1865 to 1875. 



Dr. Neumann in a lecture delivered in Dresden summarised the 
later astronomical discoveries as follows (we merely give an 
abstract) : — Solar Physics, The discoveries in this department 
of astronomy amounted to as many as 25 by Oarrington, Howlett, 
Weiss, Sporer, Secchi, Janssen, Herschel, Zollner and Tacchini. 
Carrington's discoveries were mainly of drift, the direction being 
contrary to that of the sun's rotation ; the division of spots by a 
whirling motion of their parts ; regions of sun-spots and faculsa, 
and bands vacant of sun-spots. Howlett and Weiss observed the 
moving away of some dark spots over others. Sporer and Secchi 
found that spots occur over brighter surfaces, and also that the 
various shadings of the. nuclei are simply due to the fact that the 
brighter surface beneath comes out more or less. Even the 
darkest nuclei appear with strong magnifications, torn and crossed 
by fine lines of light. Janssen and Herschel, from observations 
made during the total eclipse of the sun on August 15, 1868, 
determined that the protuberances belong to the sun and are of a 
gaseous nature. The principal result of Janssen*s discovery that 
the protuberances can be observed at any time with the spectro- 
scope are as under : " The protuberances change with great 
rapidity and can even be observed where there is much accumula- 
tion in front of the sun's disc." ''The entire sun is surrounded 
by an envelope of gas 8,000 to 12,000 kilometres in height^ 

VOL. XI. 
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258 Explanation of Names on Map of the Moon. 

Baem n/L) Roger Bacon (?), 1255. 
Bailiff (S.) French astron., d. 1793 (executed). 
BaiUf (M.) English astron., d. 1844. 
BaU(fi.) Enelish astron., 17th century. 
Barrow (M.) English math., d. 1677. 
Bayer, German astron., d. 1625. 

Beaumont (M.) Q. Elie de Beaumont, French geologist (?) 
Behaim (M,) Behem, German navigator and astron., d. 1506. 
BemouiUi (S.) Jas. B. Basel, math., d. 1705 ; John B., his brother, 

math., d. 1748 ; Dan. B., son of John, d. 1782. (Eight math, in this 

family.) 

Berottu. Priest of Belus in Babylon, historian, cir. 250 B.O. 
Berzeliue (M.) Swedish chemist, d. 1848. 
Beesarion. Cardinal, d. 1472. 

Bianchini (S.) Italian math., astron., and antiquar., d. 1729. 

Billif, French: astron., d. 1679. 

Blancanus, Biancani, math, of Bologna, d. 1624. 

Blanchinut (S.) Q. Can this be the same as Bianchini and twice 
named? 

Bomtelawsky (M.) Astron., d. 1851. 
Boknenberger (M.) 

Bonpland (M.) Botanist, travelled with A. von Humboldt. 
Borda (M.) Fr. math, and astron., d. 1799. 
Boscovich (M.) Italian math, and astron. d. 1 787. 
Bouguer (S.) Fr. math. d. 1758. 

Boussingault (M.) Nat. Fhilos., friend of A. von Humboldt 

Buck (M.) Prussian geologist, d. 1853. 

BuUicUdus. Fr. astron. and math. (Bouillaud), d. 1694. 

Burckhardt (M.) Germ, astron., d. 1825. 

Burg (M.) Germ, astron., d. 1834. 

Byrgiue, Byrge, math, and astron., d. 1633, at Hesse-Cassel. 
Explanation of the following names wanted : Barocius (R.), Bettinus (R.), 
Biisching (M.) 

Calippui, Of Cyzicus, cir. b.c. 320. Calippic period.") 
Canq}anu8, Q. Italian, first translator of Euclid from Arabic, llth 
century P 

Capella, Latin writer on many subjects, 5 th century. 
Vardanus, Ital. math., d. 1576. 
Casatue, Ital. math. (Casati), d. 1707. 

Catharina, Galled after one of the canonized persons of that name ? 
Cavaleriue. (Cavalieri) Ital. math., pupil of Galileo, and friend of 
Riccioli, d. 1647. 

Cetuorinus. Writer on astrology, chronology, &c. (De die Natali), d. 

A.D. 238. 

Cepheus, King of Ethiopia, husband of Cassiopeia, and father of Andro- 
meda. 

Christian Mayer (S.) Germ, astron., d. 1783. 

Ciausius (N.) Physicist and math., 19th century. 

Clavius. Germ, math,, d. 161 2. 

C/eomedes. Gr. math., 2nd century ajd. (?) 

Cleostratus. Of Tenedos, cir. 500 b.c. 

Conon, Of Alexandria, friend of Archimedes. 

Crisium Mare. Sea of Crises (critical days, or the turnings of diseases). 
Curtius. Q. Cui tius the historian. (?) 
CyriUus. Astruu. Alexandrian school. 
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Explanation of the following names wanted : Cabeus (R.), Capaanus (R.), 
Cichus (R.), Criiger (R.), Cysatus (R.) 

DanieU (B.) Prof, of chemistry and meteorology, d. 1845. 

Democritus. Or. philos., d. B.C. 357. 

Velisle (S.) Fr. astron., d. 1768. 

Dduc (M.) Genevese geologist, &c., d. 18 17. 

Dionysius. Periegetes ? Geograph. poem, 3rd or 4th century, a.d. 
JJiophantus (M.) Of Alexandria, algebraist, period uncertain. 
Ddrfel MUt, (S.) Astron. of Saxony, d. 1680. 
DoppelmaifBr (S.) Germ, math., d. 1 750. 
Drtbhel Q/L.) Dutch chemist, d. 1634. 

Egede ^M.) Danish missionary to Greenland, d. 1758. 

Encbftnion, Mythol. person. 

Epigenes. Of Byzantium, date uncertain. 

Eratosthenes. Astron. and geogr., Alex, school, 3rd century B.o. 
Euctemon. Gr. astron., contemp. with Meton. 
Eudoxus, Of Cnidus., astron., cir. b.c. 370. 
Explanation of the following wanted : EichstSdt (R.), Eimmart (S.). 

Fabricius. David F.,Germ. astron., d. 1617. John F., his 80n,d. 1635. 

Fermat (M.) Fr. math., d. 166$. 

Femelitts. (Fernel) Fr. medical writer, d. 1558 ? 

Firmicus, Astrologer, 4th century a.d. 

Fontana, Of Naples, astron., d 1646 (or 1656 ?). 

Fontenelle (S.) Author of "Pluralite des Mondes," d. 1757. 

Fourier (M.) Fr. math, and nat. philos., d. 1830. 

Fr<zccutorius. Of Verona, physicn., poet, astrologer, d. 1 553. 

Explanations wanted : Fra Mauro (M.) Furnerius (R.) 

Gartner (S.) Q. Germ, architect, d. 1847. (?) 

Gassendi. Fr. math., astron. and philos., d. 1655. 

Gauricus. Ital. Gaurico, bishop and astrologer, d. 1558. 

Geber. Arab, alchemist, 1080. (?) 

Creminus. Of Rhodes, cir. B.C. 77. 

Gemma Frisius. Dutch physic, and math. d. 1555. 

Girard (M.) Q. Of Cremona, translator of math, and other works from 

the Arabic, (?) d. 1187. 
Gioja (M.) Of Amalfi, reputed inrentor, (probably improver) of the 

compass, 1300. 

Goclenius. Two of this name, of Marpurg. i. Magnetist and math., 

d. 1621. 2. Philosoph. writer, d. 1628. 
Godin (S.) Astron. d. 1760. 

Crrimaldi. Of Bologna, Ital. philos., associate of Riccioli, d. 1663, 
Gueriki. Experimental philos., Magdeburg, d. 1686. 
Guttemherg. Inventor of printing, of Mainz, d. 1467. (Gutenberg ?) 
Explanation wanted of Gruemberger (S.) 

Ramus Mis, (M.) North of Thrace, Balkan. 

Hagecius, Astron., Prague, i6th century. 

Hanno (M.) Carthaginian navigator (Periplus), 570 B.C. 

ffarpalus. Gr. astron., lived before Meton (Censorinus). 

Heinsius (S.) Astron., 1 8th century. 

HecatcBMS (M.) Of Miletus, Gr. hist, and geogr., d. 476 B.a 

Helicon, Mountain in Bseotia. 
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HeU (8.) Astron. Vienna, d. 1792. 
HeracUd€» (Cape ) Of Pontus, papil of Plate. 
Her^pdan Mu. (M.) In Germany. 
HaigonivM. Astron. d. 16^4. 
Hermann. Swiss math, and nat. philos., d. 1733. 
HevtL Hevelius of Danzig, astron., d. 1687. 
HippanAuB. Gr. astron., Alex. School, b.c. 160—125. 
Horrebaw (S.) Danish astron., d. 1764. 
Hortentiui, Dntch astron., d. 1639. 

Humontm (Mare). Sea of hnmoars (flmids of organic bodies). 

Huyghens Mu, Dutch math, and astron., d. 1695. 

HyyinvM^ (Poeticon astronomiconl uncertain date. 

Hj/patia, Of Alexandria (daughter of Theon), math, and philos, 

murdered a.d. 415. 
Explanations wanted : Hahn (M.), Hainsel (R.), Hansteen (B.). Har. 
binger Mts. (B), Hausen (S.), Hase (S.) Hippalus (M.), Uommel (R) 

Jmbriwn (Mare). Sea of rains. 

Inffhir tmi (^,) Ital. math, and astron., d. 185 1. 

Iridium Sinut, Bay of rainbows. 

liifkfnu. Bishop of Seville, encyclopaedist (Origenes), d. 636. 
Janten (M.) Dutch, supposed inventor of telescope, l6ia 

KSUner (&) Math, and poet, d. 1800. 
Kirch (S.) Germ, astron. d. 171a 
Kireker, Math., orientalist, &c., d. 1680. 
Klaproth (M.) Prussian orientalist and geographer, d. 1835. 
Kraft (8.) Germ. math, and philos., d. 1754. 
Explanation wanted : ^es (S.). 

(To be continued.) 



EXTRACT FROM PLUTARCETS DIALOGUE 
** Concerning the Face which is eeen in the Di$k of the Moon'* 
(Tauchnita ed. used.) 



This treatise is sometimes referred to in works on astronomy. With 
much that is of no value, it contains some things that are curious and 
interesting, which it is endeavoured here to bring together, translating 
closely from the originaL Sylla, the first speaker, observing that a 
sharp sight can discern the likenest of a face in the moon, quotes firom 
the poet Agesianax : 

*' All of it shines round about with fire ; then in the midst 
Of paler blue than cyanos, appears the eye as of a j^l. 
And the soft forehead ; and that is reddish to look at" 

[What cyanos, or kuanos was is disputed, but the colour was a dark 
blue. This face might appear to be made out as follows : right eye. 
Mare Imbrium ; the left, Mare Serenitatis ; a well defined nose is formed 
by the high and bright space between them, extending to Sinus y£stuum 
and Sinus Medii ; and the mouth is furnished by Mare Nubium and Mare 
Humorum. The Indian fancy of an antelope may be recognised, taking 
Mare Serenitatis and Mare Tranquillitatis as the heiM, and Mare 
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Foecunditatis as one of the horns, with Mare Nectaris and Mare Frigoris 
for the other.] The opinion of Clearchas is then cited that this face is 
the image of the s^reat sea reflected by the moon, for that the full moon 
is smoother and orighter than any mirror; and again Agesianax is 
quoted : 

" Or the great swell of the billowy sea opposite, 
Might seem like the representation of a flaming mirror." 

[Humboldt says : "I was once very much astonished to hear a very 
accomplished Persian of Ispahan, who had certainly never read a Greek 
book, to whom I was showing in Paris the spots on the moon's face 
through a large telescope, propound the same hypothesis of reflection as 
that of Agesianax, as prevalent in his own country. * It is ourselves 
that we see in the moon,* said the Persian, ' that is the map of our earth.' 
One of the interlocutors in Plutarch's Conversation on the Moon would 
not have expressed himself otherwi ^e." The same notion, I think, has 
been found in India.] Further on (Sec. VI.)) Cieanthes is said to have 
been of opinion that the Greeks ought to indict Aristarchus of Samoa for 
impiety, as one who moved the hearth of the world ( Kosmos) ; because 
the man endeavoured to satisfy appearances supposing the heavens were 
fixed, and that the earth moved in an oblique circle, at the same time also 
that it whirled round its own axis. 

It is remarked that the earth is much larger than the moon, " for that 
the shadow of the earth extends the less as occasioned by a larger 
luminous body .... nevertheless the moon being caught by it in 
eclipses, gets free in barely three (spaces) of its own size. [This is 
correct.] Consider now, of how many moons the earth is (the equal), if 
it casts a shadow of which the narrowest breadth is that of three moons.'' 

Alluding to Pharnaces, one of the interlocutors, who whilst assured of 
the stability of the earth, yet pitied the Ethiopians and the people of 
Taprobane [Ceylon], who lay beneath the moon's movement of transla- 
tion, lest so great a weight snould fall upon them. Leucius says, Yet 
what supports the moon from falling is the motion itself, and the rootlike 
effect uf the revolution ; even as that which is placed in slings has, as a 
preventive to its falling down, the whirling round in a circle. For its 
natural motion leads everything, if it be not turned aside by anything 
else. Thus its weight does not lead the moon, that being counteracted 
as to its downward tendency by its revolutiim.'* 

In Sect. X. Plutarch says that Aristarchus made the sun's distance 
from the earth more than eighteen times, and less than twenty times that 
of the moon, and that the greatest estimate of the moon's distance is 
fifty-six times the earth's semi-diameter. [Hipparchus supposed it = 60 
times, which is very near the truth] 

In Sect. XIX. Leucius observes concerning eclipses : " The earth 
because of its size altogether takes away the view of the sun, for the 
covering is great and has a duration like that of night ; but the moon, 
even if it sometimes covers the whole sun, the eclipse nas no duration nor 
breadth, but a certain radiance appears round the edge, which does not 
suffer the shadow to be deep and unmixed." And in Sect. XX., of the 
earth's shadow he says, " Being very broad at its base, like cones, and 
contracting by degrees, it terminates at the extremity in a sharp and 
fine end. Whence the moon when low down falling in to it is taken by it 
in very great circles, and passes through the deep and darkest part. But 
when high up— as if in a shoal — having been tinged by the thinness of 
the shade, it gets free quickly." [Although the earth's shadow extends 
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to a distance more than three times that of the moon, yet, rigoronsly 
speaking, the moon can never pass through the darkest part of it, or the 
abtohite umbra (into which no light is refracted through the atmosphere 
of the earth) the apex of the cone of which is only 42 radii of the earth 
from the earth*s centre, while the moon's distance is 60 radii. To 
enter the region of deep darkness (where of course it would be always 
inyisible) the moon would need to be 54,000 miles nearer than evtr it 
comes to the earth.] 

In Sect XXI., Phamaces having remarked that the moon is not 
altogether invisible in eclipses, but shines with a certain awful colour, 
like that of burning coals, which is its own proper colour, Plutarch 
replies, that if that is really the case, nothing would be a clearer proof 
of the moon's being an earthly and dense body ; " but," he continues, 
**it is not so, my dear Phamaces, for there is much variation in the 
colours during an eclipse, and the mathematicians thus define them, dis- 
tinguishing them according to the time and hour. If the eclipse take 
place in the evening, it appears exceedingly black until the third hour 
and a half ; if at midnight, it sends forth the red and the more or less 
fiery ; but from the seventh hour and a half the red disappears, and 
finally towards dawn it assumes a colour of dark blue and bluish grey, 
on which account the poets and £mpedocles call the moon Olaucopis " 
[with eyes bluish grey]. 

In Sect XXII, Apollonides says it is impossible that the shadows of 
elefts and chasms in the moon should be visible here, and such clefts 
and niggednesses, too, as would be required to make so much shade, and 
which, moreover, are not discerned by us. To which Plutarch replies 
that it does not follow that to cast a great shadow an object mutt be of 
excessive magnitude, and he quotes the Iambic — 

" Athos will cover the sides of the Lemnian cow.** 

** For the shadow of this mountain, it seems, stretches over the sea not 
lets than 700 stadia [about 80^ miles, but the true distance is about 44 
miles. Mt Athos in Macedonia, now Haghion Oros^ or Monte Santo, is 
6,350 feet high] to a certain little bronze cow. and this by reason of the 
height of the object which sends the shadow.*' And he argues that to 
the great distance of the sun rather than to the size of the uneyennesses 
on the moon the great shade is attributable, and that the surrounding 
rays of the sun prevent the prominences of mountains being clearly dis- 
cerned in the day time, whilst the depths and hollows and shadowed 
spots are seen a long way oiF ; even so it is not extraordinary if the 
illumined parts of the moon are not to be seen clearly, while the neigh- 
bouring shadowed parts by their contrast do not escape our vision.** 
[There was a bronze figure of a cow in the forum of Myrina in the 
island of Lemnos, on which at the summer solstice, Pliny and others-state 
that the shadow of Mt. Athos fell. Humboldt, after referring to this 
passage in Plutarch, says, " Under favourable circumstances of the moon's 
position and the state of the atmosphere, it is quite possible to distinguish 
with the naked eye the ridges of the Apennines, the dark wall-surrounded 
plain of Grimaldi, the detached Mare Crisium, and Tycho, with the 
mountain ridi^es and craters crowded around it. It has been said, not 
without probability, that it was in particular the aspect of the Apennine 
chain which occasioned the Greeks to regard the spots in the moon as 
mountains, &c.," and Webb ("Celestial Objects," p. 92) says, **Tht 
gradual entrance of the range into sunshine about 1st Quarter is a 
glorious spectacle, and its projection into the dark side which may be 
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seen without telescopic aid, probably gare rise to the early idea, men- 
tioned by Plutarch, that the moon was mountainous."] 

In reply to Theon, who had disputed the habitability of the moon, 
Plutarch (Sect. XXV.) argues that it does not follow if there are no 
persons in the moon that it is of no use, since only a small part of the 
earth itself is inhabited, the greater part being occupied by deserts and 
by the great sea, which nevertheless are far from being useless. He 
instances the fertility of the regions about Thebes and Syene, which are 
watered by dews and not rain, in favour of the moon's capability of sup- 
porting life, and he says, it is the means to us of many soft and moist 
effects, such as the growth of plants, the putrefaction of flesh, the turn- 
ing sour and thinning (?) of wines, the softening of woods, the easy child- 
births of women." . . . . " Those who suppose that living creatures 
there must be produced and supported in the same manner as here, appear 
to overlook the anomalies of nature, in which we iind greater difTerences 
and dissimilarities betwixt animals themselves, than between them and 
inanimate objects, .... as if then, we were unable to approach or 
to touch the sea, and only beheld it afar off, and understood that its 
water is bitter and undrinkable. and some one should say that it nourishes 
in its depths many large living creatures of all kinds, and is full of beasts 
who make use of the water as we do of the air, he would seem to tieat of 
fables and marvels. Even so is it with us apparently, in regard to the 
moon, when we disbelieve that any people dwell there. But I should 
imagine they would rather much more wonder at the earth, seeing it like 
sediment and mud, always appearing in wet, and mists, and clouds, a 
place dark, lowly, and motionless, if (notwithstanding) it produces and 
nourishes living creatures which partake of motion, breathing, and heat. 
And if ever Uiey heard the lines of Homer [11. xz. 64 of Pluto*s 
domains] — 

* Dismal, loathsome, and dark, by the gods all held in abhorrence,' 
and [IL viii. 16 of Tartarus] — 

' So far beneath hades, as is the heaven from the earth,' 

they would certainly affirm that they were spoken of this place, and that 
Hades and Tartarus are both situated here, and that the only earth is the 
moon, distant alike from the regions above and from these lower ones.'* 

The rest of the conversation (Sect. XXVI. — XXX.) is of a mythical 
character. Sylla describes a group of islands, Ogygia being one of them, 
five days sail from Britain to the north-west, in one of which Kronos is 
confined by Zeus, and is served by Greeks who sail thither for the purpose, 
and where " the sun is hidden one hour less than thirty days, and it is a 
night in which the darkness is not deep, but irradiated by a gray twilight 
from the west," and he narrates what he heard from a person who 
received it from the servants of Kronos, concerning the destinies of the 
soul in relation to the moon, in the which " whilst the souls of the good 
quickly pass through the dark place, those of the persons punished are 
borne down into it lamenting and shrieking (on which account most 
people are accustomed in eclipses to make a clatter with brazen vessels, 
and rattling sounds at the souls), and the so-called face frightens them 
when they get near to it, looking like something awful and terrible ; yet 
it is nothing of the kind, but as with us the earth has deep and large 
recesses, one on this side emptying itself within towards us through the 
pillars of Hercules [t.e., the Mediterranean], and outside, the Caspian, 
and those about the Bed Sea, so are ^these depths and hollows of the 
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moon. Thej call the largest of them the Bay of Hecate, where also the 
souls receire retribution according to that which in their previous state 
of demons, they may have either suffered or done. And there are two 
small ones, for the souls pass through them ; at one time to the heaven of 
the moon, at another towards the earth (of it). The regions toward the 
heaven of the moon are called the Elysian Plain, those on this side belong 
to Persephone — not (the Persephone) of the under world.*' 

[In order that the longest night should be of one month, it would be 
necessary to go beyond the 67th degree of latitude, which is farther north 
than Iceland. But the above account of the long night may have buen 
only obtained by report, if neither Phoenicians nor Greeks ever reached 
so nigh a latitude. In the later writers departed souls were called 
demons.] 



Jlqiort of the RadcHffe Observer to the Board of Trustees^ read at their 
meeting, held July iith, 1876. [Printed by order of the Trustees 
for Private Circulation^] 

Another good year's work in the Radcliffs Observatory ! Although 
Mr. Main remarks "that the sameness of the work precludes novelty 
or especial interest in the yearly statement, and that it can only he 
thorougly appreciated in observatories pursuing the same tedious and 
uniform investigations," we believe there is not a true lover of astronomy 
who would peruse this report without great satisfaction. It includes the 
time between June 30th, 1875, June 30th, 1876. Since the resigna- 
tion of Mr. G. Keating, on March 31st of the present year, -the personnel 
of the observatory is as follows: — ^First Assistant, Mr. Ji hn Lucas; 
Second Assistant, Mr. Fred. Bellamy ; Third Assistant, Mr. Henry 
Bellamy ; Computer to the Establishment, Mr. Luff. The Carrington 
Transit-circle, Heliometer, and other instruments are in good cundiuon. 
The 10 ft. Beflecting Telescope, made by Sir William Herschel, hus been 
lent to the Exhibition of Scientitic Instruments, &c. In spite of very 
unfavourable weather there have been observed 2,303 transits, 3,471 
senith-distances, i 187 stars, the sun on the meridian 100 times, and the 
moon 51 times. Observations have been made of all the primary planets; 
the outer ring of Saturn has been observed 7 times, ana 64 observations 
of double stars have been made with the heliometer ; with which also 
1 1 occultations have been observed, and 35 observations of the phenomena 
of Jupiter's satellites have been made. The sun has been examined 131 
days, and the spots on 85 of these days delineated in position and circum- 
stances. Photographic meteorology has been carried on successfully by 
Mr. Lucas, by whom also a considerable number of shooting stars have 
been observed. The volume of Observations for 1873 was circulated in 
February last, and the volume for 1874 is partly in print The Reductions 
of 1875 are nearly complete. 

We find also that a Third Radcliffe Catalogue is in preparation, and 
that Mr. Luff is now occupied with it This catalogue will probably 
contain about 4,000 stars, the result of nine years' observations, from 
1862 to 1870 both inclusive. It will include, amongst others, almost 
all those stars in the British Association Catalogue whose positions 
have been imperfectly or badly determined. We shall rejoice to learn 
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that additional assistance is granted to expedite this important work, as 
it appears that the other duties of the observatory, and heavy pressure 
of current reductions have hitherto retarded it A Radcliffe Catalogue, 
we need hardly say, is prized wherever astronomy is cultivated, and the 
grant of a little extra computing power in a work of this magnitude 
would be very grateliil to expectant astronomers. 

Useful additions of serial and other works, by presentation or purchase, 
have been made to the library. On the subject of the necessity of 
frequent visits from London, Mr. Main observes, ''An astronomical 
observatory does not stand in so isolated a position as it did formerly, 
bnt is allied very closely to many of the other physical sciences, and the 
routine of the observing and compntine rooms must, in the case of the 
director, be fre^nentljr interfered with, by his necessary connection and 
interest in the discussions which are going on in the outer world, and in 
which he is expected to take part.'' In conclusion, the Radcliffe observer 
gratefully testifies to the "cheerful zeal ard industry of every person 
connected with the establishment." We forget at this moment what 
celebrated Frenchman, in instructing a young diplomatist, ended by 
enjoining " and above all, no zeal I " and what was meant in this case is 
not hard to conceive. In science, however, we welcome any amount of it; 
and it is pleasant when veteran astronomers, whether at Oxford or else- 
where, can testify with pleasure to the zeal of their assistants, who, 
trained under their auspices, are now rendering valuable service to 
astronomy, and who may in some cases hereafter win for themselves 
renown in its history. 



Results of astrtmomical observations made at the Royal Observatory, Cape of 
Good Hope, during the years 187 1, 1872 and 1873, under the direction 
of Edward James Stone, M.A., F.R.S., F.R.A.S., Ac., &c. 

This volume contains an introduction, tables of instrumental corrections, 
star ledgers and star catalogues— 282 stars having been observed in 1871, 
417 in 1872, and 707 in 1873. We also have some observations of the sun, 
occultations of stars by the moon, and of Winnecke's comet in 1871, 
observations of Tuttle's comet in 187 1 and 1872, and of Tempel's comet 
in 1872. 

In the introduction Mr. Stone tells us that his present object is the 
formation of a general catalogue of southern stars to the 7th magnitude, 
using Lacaille's as a working catalogue. The work has been much 
impeded by the time that had to be spent on the i860 catalogue, and also 
by the deaths of his assistants, but Mr. Stone hopes to finish it in 1878. 

In this volume, which is the first instalment of the materials for the 
projected catalogue, are to be found observations of all Lacaille's stars 
within 15° of the south pole, and of nearly all stars to the 7th magnitude 
within the same zone. The instrument used has been the Cape transit 
circle, which is similar in power and construction to the Greenwich 
instrument; it was erected in 1855. 

During the interval, 1856— 1872, it was found that the relative sub- 
sidence of the western over the eastern pivot amounted to 4' per annum, 
in 1872 the error was over-corrected, so that the level error is now large, 
the correction in one instance amoun:ing to + 1*8753. 

The observations in right ascention were generally made by " eye and 
ear ** as the stars observed were near the pole, but some transits were 
observed by ti^e galvanic method; care being taken to determine the 
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elook error by the **eye and ear" method if the stars for place were 
obsenred by it 

The only difficulty Mr. Stone has met with in reducing the transit 
observations is one arising from a change of " personal equation of one 
of his assistants, which change took place after an illness, from which 
time the assistant obserred stars systematically late, and for slow moving 
stars the error is considerable, as much as +o'i6os having to be applied 
as a correction to the azimuth error determined by this observer. 
Unfortunately the change was not discovered for more than a year, so 
that it gave some trouble in the reductions. Strange to say, as soon as 
this peculiarity was pointed out to the assistant it disappeared after a 
few days. 

It appears that the circle observations are not quite so satisfactory. 
In the first place, the Nadir determinations of the zenith point cor- 
rections show annual changes of ±io" from the mean, though the deter- 
minations on the same day are generally accordant, and Mr. Stone 
considers it prudent to reduce each night's observations with the zenith 
point correction determined on the same night and by the same observer. 
A change in flexure has also been detected ; in 1855 its amount was 
found to be — &''26. A new determination was inade in 1870, Nov., and the 
result came out — o"75, the observations were repeated on, 1871, March 6 
and 7, and in 1 871, October, and the mean of these determinations eave 
— o"*6i7. N. P. D. ledgers have been reduced with the flexure— o'' 26, 
so that they require a small correction on this account. But what 
troubles Mr. Stone most of all is the systematic difference of about o"'86 
between the zenith point corrections determined by reflection observa- 
tions of stars and by the Nadir reflecting eye-piece. After much con- 
sideration Mr. Stone has determined to reduce all his circle observations 
with corrections determined by the reflecting e3'e-piece, because observa- 
tions of stars by reflection are rendered uncertain by the windy weather 
which prevails during the summer months, and also because, if the cause 
of the discordance should be discovered, corrections can be applied more 
easily if the reductions are made in this way. 

By comparing a number of observations of stars above and below the 
pole Mr. btone is led to believe that there is a systematic discordance in 
the circle readings, then assuming that the readings are affected by an 
error of the form A. sin. Z. -|- B. cos. Z. C. sin. 3 Z., he computes 
a table of corrections which he has applied to his ledger results in 



In the reductions the assumed latitude was 33** 56' 3"'2, which is that 
determined by Henderson. 

Mr. Stone tells us that he would much prefer to print his observations 
in detail, as is done at Greenwich, instead of comprising three years' 
work into one volume, but that, of course, it would require a larger staff, 
would entail greater expense^ and would delay the publication of his 
observations considerably. 

Let us hope that Mr. btone will be enabled speedily to publish for our 
edification his General Catalogue of Southern Stars to the 7th Magnitude. 
^ The only errata that have caught our eye are — ^Introduction, page xxiv., 
line 6 from bottom, for latitudes read latitude ; line 5 from bottom for 
dtMcordance read diecordances^ 
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N.B.^We do not hold ourselves answerable for any opinions expressed 
by our correspondents. 

To all communications must be annexed the name and address of the 
sender, as a ^arantee of good faith. 



TO THE EDITOR OF THE ASTRONOMICAL REGISTER 



Sir,— Two or three times during the spring of this year and last, whilst 
observing the zodiacal light, I noticed an apparent continuance of it 
through Leo and Virgo in the S.E. ; thinking, nowever, it must be only 
due to faint stars or mist I made no note of it. 

Last night, whilst watching for meteors, and looking in the direction 
of Pegasus, I lowered my eyes, and immediately noticed a distinct differ- 
ence in the darkness of the sky, there being a similar band of light through 
Pisces and Aries to that seen in the spring. I could trace it distinctly to 
the Pleiades, but it then became lost in the Milky Way. I should be glad 
to know if any one can corroborate these observations. 

I saw 14 meteors between the hours of 9 and 11. Most of them ap- 
peared to come from a large area of radiation comprising Aries, Triangulum 
and part of Perseus. They were all small. On Sept. 21st I counted 43 
meteors in a watch extending from 8.15 to 11. They were almost all 
extremely small. Ten of the smallest emanated from a point i° north of 
the centre of a line joining a and y Pegasi. Some were from Lacerta, 
Perseus, Aquarius, and other radiants. 

At 5 p.m. on the 24th Sept., there were portions of a very brilliant 
rainbow visible at Chelmsford. The primary bow was quadruple and the 
secondary bow double. 

Wnttle, near Chelmsford : H. CORDEB. 

October 14, 1876. 



Sir, — Heis' estimates of star magnitudes, as eiven in the catalogue to 
his Atlas, are, as a rule, so very accurate Uiat any discrepancies in 
the relative brilliancy of stars observed by him are worthy of notice as 
indications of variable light. The following may be noticed : — 

1. Bootis, rated by Heis at 3 mag., and y Bootis 3*4 mag. In March, 
1875, March, April, June, and July, 1876, I observed 7 to be dis- 
tinctly brighter than /3. In June, 1876, the difference seemed nearly half 
a mag. in favour of y. 

2. P Scorpii, rated 2 mag. by Heis, and S Scorpii 2*3 mag. On the 
loth of this month I observed these stars to be almost exactly equal, S 
perhaps very slightly the brighter of the two. Heis must have made son.e 
mistake in rating Scorpii as 2 mag. , unless it be variable. Both P and 
y seem to me nearer 3 mag. than 2 mag. 

3. <r Sagittarii is rated 2 3 mag. by Heis, and \ Scorpii 3 mag., but the 
latter is now certainly the brighter of the two, and fully 2 mag. The low 
meridian altitude of X Scorpii at Miinster may however account for its 
being rated 3 mag. by Heis. 

4. Heis rated y Corvi as 2 mag., but it seems to be about 2^ mag., aud 
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about equal to k Orionis. It is certainly less than the brighter stars in 
the Plough, r^ted z mag. by Heis. Several of the stars in Corvus bare, 
however, been suspected of yariabillty. 
Umballa, Punjab : Yours faithfully, 

August 14, 1876. J. B. GORE. 



THE COMBAJSIONS OF THE PQIE ST4B. 



Sir, — On 25th September, between 6 and 7 p.m., I saw the two small 
companions of the pole star quite plainly with my 6^ With-Brownins; 
reflector, and my wite distinctly recognised them in the position itated 
by M. B5e. Since then I have on one or two occasions just recogpiixed 
them from knowing what to look for, but not plainly enough to have 
been sure of their existence. 

I do not think they are difficult optical tests, as they are very brilliant 
for their minute size, but thev will probably prove extremely troublesome 
weather tests, and only fairly visible on exceptionally good occasions. 
Perhaps strong twilight, or even moonlight, may favour their exhibition. 
When I saw them well the sky was very light 

Nights that do for many difficult doubles fail with thes^ objects, as a 
very little flashing or unsteadiness, or exaggeration of rings prevent 
their being seen. I fear it will be very difficult to watch th^m with any 
constancy. Lar^e telescopes may have failed from their making the 
pole star very bnght, and then occasioning radiation, but perhaps more 
probably from their requiring exceptionally good weather for their best 
performance. 

Ashdown Cottage, Forest Bow : I am, &c., 

October 17, 1876. HENRY J. SLACK. 



OCTANTIS. 



In the preface to the Nautical Almanac for 1879, Mr. Hind states that, 
the place of tr Octantis for that year is taken from Stone's " Places of 
eight close southern polar stars.' It appears that the Nautical Almanac 
place of this star for the year preceding 1879 is considerably in error. 
For instance, in 1878, the N, A. mean position is R. A. i8h. 21m. 3*42s. 
and N. P. D. 179° 16' 31 "'24, whilst Stone's place for the same year is 
R. A. i8h. 20m. 53748., and N. P. D. 179° 16' 33''-92. The Nautical 
Almanac place, previously to 1879, has been worked up from Maclear's 
observations of 1834, and the error is to be ascribed not to any fiiult in 
these obseryations, but to an insufficiency in the correction for precession 
applied from year to year, which of course gives an incorrect amount of 
annual variation, and produces, after the lapse of years, a large error in 
the star's tabular place. 

A. W. DOWNING. 



THE SATELLITES OF SATURN DURING AUGUST 1876. 



In common with every observer of the Saturnian system, I am under a 
considerable obligation to Mr. Marth for his valuable Ephemeris of the 
satellites, which has rendered a very easy matter what were otherwise a 
difficult one, viz., the identification of each object, whatever the hour of 
observation. If the foUowin^^ notes are of ax^ interest to himj or to 
other readers of the Astronomical Register, they art at their service. 
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Micrometer measurement of the places of Mimas and Encdadus beine 
impossible, except in a much larger telescope than my own, and those of 
Tethys^ JJime^ and Mhea uften diiiicult and unsatisfactory owing to 
unsteadiness of the atmosphere; most of the observations were made by 
obtaining the difference of B. A. of the centre of the globe and the 
satellite, by transits Across the field. I found it better to rely upon their 
disappearance behind a stop which covered half the field of a Browning 
achromatic power of 450, than by the usual mode of transiting a wire, 
because in a series of transits by tUe two methods, those by the former 
were most accordant. 

Whenever possible, a series of transits of each object, varying from five 
to eighteen was taken, and the mean entered in the table. 

The places of Titan and Japetus were determined exclusively by this 
method, and those of Bhea, Dione and Tethys as often as practicable ; 
when otherwise their positions were estimated, and carefully laid down on 
a plan of the system to scale, whence their distances could be accurately 
measured off and tabulated. Not until the last day or two did I know 
of the very close agreement in general with Marth's positions of Titan 
and Japetus^ as until then I had not applied the corrections for the hour 
of observation. 

The whole of the observations of Titan and Japetus are given. Of 
the others only those of which the time of observation was nearest to 
Marth's calculated positions, several of Rfieat Dione and Tethys being 
omitted. 

Aperture used = 8'i5-in. speculum by With, and a reflecting prism. 
Brighton. 

HENRY PRATT. 



DiiFerences between the calculated and observed diffSerence of R. A. of 
the centre of Saturn and 
Titan. Japetus. 
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If the differences above in the case of Titan are reliable, they show 
that from Sth to 13th in traversing the N'.E. portion of its orbit it was in 
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adranee of its calculated position ; a supposition which seems strength- 
ened bj its return to the same part of its path between 34th and 39th 
August, when it again shows an adrance. 
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THE CONJUNCTION OF TITAN WITH SATURN'S RING. 



On 1 8th Sept., 1876, 1 observed a conjunction of Titan with the pre- 
ceding edge of the ring, but the time of the occurrence was not included 
in Mr. Marth's tables, perhaps because of the distance of Titan from the 
major axis. However, having been prevented from observing the satellite 
in inf. conj. with l4ie centre of the planet, which was indicated in the 
tables, preparation was made for its conj. with the ring. Using a 
power of 450, and having carefully placed the straight edge of the dia- 
phragm (referred to in my paper on the " Satellites for August '*) on the 
major axis of the ring, I rotated it by the position circle through 90°, and 
set it in contact with the ring's preceding edge. 

At 2ih. 15m. Sid. Time, Titan was so close to the diaphragm that it 
required attention to decide that it still had not reached it. At 2ih. 20m. 
it was almost yet still scarcely in contact. At 2ih. 22m. Titan was 
apparently truly in conj. with the preceding edge. 

Brighton. ^ HENEY PRATT. 

LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 
NOVEMBER, 1876. 

By W. R. Birt, F.R.A.S., F.M.S. 



Among the drawings of Fracastorius lately received are two by Simms 
dated as follows: — One from slsetches made on April 29, May 29, and 
June 26, 1876, the other August 8, 1876. These drawings, as well as one 
by Durrad dated April 28, 1876, contain a line of objects stretching from 
the north-east end of the east wall to a point not far from the northern 
termination of the west wall. This line is admirably situated for a base 
line in delineating the outline of Fracastorius by measurements, the 
objects comprising it are (i) the shallow crater X of the synopsis, see 
List for August, No. 164, p. 191. (2) The low mountain with three 
peaks, XII., see List for October, No. 166, p. 245. (3) An object seen 
by Ingall, Elger, and Birmingham in 1870. Between 1871, January, and 
1873, April, there is no record of it, but in the interval, April, 1873, and 
April, 1876, it was seen by Gaudibert, by Durrad April 25, 1876, and by 
Simms in April, May or June, and on August 8th, 1876, Durrad draws 
and describes it as a mountain ; it is XIV. of the synopsis. (4) XIII. of 
the synopsis, which is drawn and described by Durrad as a mountainous 
ridge adjoining a lower ridge connected with the central mountain IX. 
of synopsis, see List for June, No. 162, p. 148. The lower connecting 
ridge of Durrad is somewhat in the direction of Miss Ashley's ridge, but 
not in its locality. (5) XXIII. of the synopsis, a mountain seen by 
Durrad on April 25, 1876, and by Simms in April, May or June, 1876. 
Durrad gives a sixth object in this line, viz., a semi-circular ridge on the 
north-east of XII. ; it is XXII. of the synopsis. Will observers please 
say with what apertures they can detect any of these objects? 



DISCOVERY OF TWO PLANETS 



(From Astronomische Nachi-ichten.) 
I. Planet discovered by Prosper Henry : 1876, Sept. 28. I2h. 30m. 
M. T. Paris. 
a oh. 26m. 24s. ^ 4 5° 22'. ■ Mag. 10 8. 
2. Planet discovered by Watson : 1876, Sept. 28th, a oh. 22m. ^ + 5° 9'. 
Movement southwards. Mag. 1 1. 
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ASTRONOMICAL OCCCRBENCES FOR NOVEMBER, 1876. 



DATS. 


Frinolpal Occurrences. 


Jupiter^B Satellites. 


Meridian 
Passage. 


Wed 


1 


h. m. 
If 30 

12 9 

13 21 


Full Moon 
Occultation of B.A.C. 

782 C6i) 
Reappearance of ditto 




h. m. s. 


h« m. 
Saturn. 

7 30-6 


Thur 


2 


10 20 

10 38 
18 20 

10 14 

15 23 

IQ 13 

18 51 

X9 35 

19 

19 IS 

19 21 


Occultation of 66 Arietis 
(6i) 

Beapbearance of ditto 
(4) 

Reappearance of ditto 
Occultation of 16 Tauri 

Reappearance of ditto 
Occultation of 20 Tauri 

Reappearance of ditto 
Near approach of 19 

Tauri (5) 
Occultation of 23 Taun 

Riiine^ranca of ditto 
iveappearance oz aiiio 


nearness to the Sun. 




7267 


Fri 


3 


648 


Occultation of Tauri 
Reappearance of ditto 


.2 




7 22*7 


Sat 


4 


10 4 

10 51 

10 ;j9 


Occultation of B.A.C. 

1746 (6i) 
Reappearance of ditto 

car tb^^lUHOU \fx 

Tauri 


through 




7 m 


Sun 


5 










7 14* 


Mon 


6 




l^tUdCcbl X AUIO civ JXX.CcaU 

Noon, I5h. 4m. 10*463. 


;g 

'k 




7 10*9 


Tues 


7 


93^ 


Near approach of y 

C]tL'nOT\ ( Aii\ 

Sun's Meridian Passage 
i6m. 10*258. before 
Mean Noon 


piter in 




7 70 


Wed 


8 


5 i6 


C Moon*8 Last Quarter 



Ha 




7 31 


Thur 


9 










6 59*2 


T?' • 


10 


13 S4 


Occultation reappear- 
ance of T Leonis (5) 


lites 




6 55*3 


Sat 


11 




Saturn's Ring : 
Major axis=39'''S7 
Minor axi8=6" -38 


Satel 




6 51-4 


Sun 


12 


6 
23 


Conjunction of Moon and 

Venus 4* 8' N. 
Oonjunctionof Moon and 

Mars 4*' o' N. 






647-5 


Mon 


13 










643-6 


Tues 


14 


id 


Conjunction of Moon 
and Mercury 5' 36^ N. 






6398 
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Astronomical Occurrences for November. 



DATE. 


Principal Occurrences. 


Jupiter's Satellites. 


Meridian 
Passage 


Wed 


15 


h. ux 
12 47 


• New Moon 
Illuminated portion oJ 

disc of Venus =0730 
Illuminated portion oi 

disc of Mars =0*973 


I 


h. m. & 


h. m. 
6 35*9 


Thui 


■16 


4 


Uranus at quaclraturc 

with the Sun 
vuuj uiicuon 01 Jw oon 

and Jupiter 5" 34' N. 






6 32'0 


Fri 


17 


Noon i5h. 47m. 32^88. 






6 28-2 


Sat 


18 




KjMu. juciituaii jrasoage 

14m. 33'578- before 
Mean Noon 






6 24-4 


Sun 


19 






CQ 




6 20-5 


Mon 20 






1 




6 167 


Tuesi21 










6 12*9 


Wed 


22 


i6 26 
6 47 

2 

16 




S 

0) 






6 9*1 


Thur 


23 


J Moon's T'irst Quarter 
Near approach of i 

Aquani (4) 
Saturn at quadrature 

wim me oun 
Conjunction of Moon 

and Saturn 0® 31' S. 


gh his near 




6 S'Z 


Fri 


24 






t 




1*4 


Sat 


25 










5 57-6 


Sun 


26 






a> 
3 




5 53-8 


Mon 


27 


19 


Conjunction of Mars and 
Venus 1° 15' N. 


1 


5 50 


Tiies 


28 






a 




546-3 


Wed 


29 


7 57 

854 
9 33 


Occultation of 47 Arietis 
(6) 

Eeappearance of ditto 
Near approach of e 
Arietis (4J) 


Jupiter 




5 42-5 


Thur 


30 


23 3 
3 5 

3 47 

3 35 

4 10 

3 59 

4 49 
4 3 

i H 

18 48 < 

19 10 ] 


Pull Moon 
Occultation of 23 Tauri 

Occultation of »j Tauri (3) 
Reappearance of ditto 
Occultation of 27 Tauri 
v4/ 

Reappearance of ditto 
Occultation of 28 Tauri 
(5i) 

Reappearance of ditto 
Occultation of Tauri 
(5i) 

Reappearance of ditto 


Satellites of 




5387 


DEC. 

Fri 1 1 


15 59 3 


S"ear approach of B.A.C. 
1648 (4) 




1 


5 35-0 
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THE PLANETS FOR NOVEMBER. 
At Transit oyer the Meridian of Greenwich. 













Meridian 


Planets. 


Date. 


Rt. Ascension. 


Declination. 


Diameter. 


Passage. 






h. m. s. 


/ 




h. m. 


Mercury... 


1st 


13 27 30 


S. 6 52 


6"-I 


22 39-3 




9th 


14 II 59 


S.ii 34 


5;;-3 


22 52*2 




17th 


IS 045 


S. 16 18 


4"-9 
4"-6 


^3 9-4 


Venus ... 


25th 


15 SI 42 ' 


S.20 l^ 


23 28 8 


1st 


II S4 40 


N. 2 4 


i6''7 


21 67 




9th 


12 29 34 


N. I 21 


15 I 

I4'''3 
i6''-2 


21 lO'I 




17th 


13 4 59 


N. 4 51* 


21 139 


Saturn ... 


25th 


13 41 5 


N. 8 20 


21 18-5 


1st 


22 16 18 


S. 12 41 


7 30 6 1 




9th 


22 16 20 


S. 12 39J 


le^-o 


6 50-2 ; 




I7ih 


22 16 48 


S. 12 36 


i5''-8 
IS"! 


6 28 2 . 


Neptune ... 


25th 


22 17 42 


S. 12 30 


5 57-6 


4th 


289 


N.n I 


II lO'O 




1 6th 


2 6 5S 


N.io 55 




10 21'6 



Mercury rises nearly two hours before the sun at the beginning of 
the month, the interval decreasing. 

VeniiS rises about three hours after midnight, the interval slightly 
increasing. 

Saturn may be observed tiU midnight at the beginning of the month, 
setting earlier each night. 

SATELLITES OF SATURN, 



Approximate Greenwich sidereal times of conjunctions and greatest 
elongations occurring between i8h. and 6h. Greenwich sidereal time. 



f. conj. with following edge of ring, 
p. „ „ preceding „ „ 
sup. superior conj. with centre of ball, 
inf. inferior „ „ 
1876. Gr. Sid. Time, 
h. 

Nov. I 20*o Tethys. w. 
21*3 Encel. w. 
21*9 Mimas, w. 

2*3 Encel. np. 

3*9 Tethys. np. 

4*4 Rhea. w. 

2 187 Tethys. e. 
i8-8 Encel. sf. 
18-9 Dione. np. 
20'6 Mimas, w. 

1*2 Encel. sp. 
2-6 Tethys. sf. 
27 Dione. nf. 
3*o Rhea. np. 

3 1 9 '3 Mimas, w. 
227 Encel. e. 

1*3 Tethys. np. 



n. north of ring, 
s. south „ 

e. at greatest eastern elongation. 



w. 

1876. 



western 
Gr. Sid. Time, 
h. 



3;8 

li-o 

20'3 

o-i 
02 

27 

53 

12*9 

18-4 
19*2 

20- 5 
22-8 
0-2 

4*o 

5*3 
57 



EnceL 

Dione. 

Mimas. 

Encel. 

Tethys. 

Dione. 

Encel. 

Mimas. 



sf. 
sf. 
w. 
np. 
sf. 
w. 
nf. 
e. 



Titan, inf. 29" s. 
Rhea. 
Encel. 
Dione. 
Tethys. 
Encel. 
Mimas. 
Encel. 
Tethys. 



sp. 

7l 

np. 

w. 

e. 
np 
nf. 
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1876. Gr. Sid. 
h. 

6 21-5 
217 

21- 8 
1-6 
27 
4*1 
4;4 

7 lii 

20'2 
20'3 
20*6 

08 

1*4 

17 

rU 
18*9 
232 
23-4 

O'O 

1- 9 

56 
9 19*5 

22' I 
22*1 
227 

43-3 

06 

2- 6 
10 19-6 

214 
233 

OS 
07 

5-8 

20*I 
20*9 

22- 

23- 6 

4*5 

4- 6 

5- 9 

12 i8-8 
20 7 
21. 1 

2-2 

4- 6 

5- 8 

6- 1 
6-4 

18-4 
i8-6 



II 



13 



Time. 

Tethys. s£ 
Dione. sf. 
EnceL sf. 
Dione. inf. g" s. 
Mimas, e. 
Eneel. sp. 
Tethys. sp. 
Dione. sp. 
Dione. w. 
Tethya. np. 
Rhea. sup. 12" n. 
EnceL n£ 
Rhea. nf. 
Mimas, e. 
Encel. e. 
Tethys. nf. 
EnceL w. 
Tethys. sf. 
EnceL np. 
Rhea. e. 
Mimas, e. 
Tethys. sp. 
Dione. e. 
EnceL nf. 
Dione. inf. 9" s. 
EnceL sp. 
Rhea. sf. 
Mimas, e. 
Dione. sp. 
Tethys. nf. 
Rhea. inf. 12'' s. 
EnceL w. 
EnceL e. 
Mimas e. 
Tethys. sp. 
Dione. np. 
EnceL sf. 
Rhea. w. 
Mimas, e. 
Dione. e. 
Tethys. nf. 
Encel. nf. 
Rhea. np. 
EnceL e. 
Tethys. e. 
Mimas, e. 
Tethys. sp. 
Encel. w. 
Encel. np. 
Tethys. w. 
Dione. w. 
Mimas, w. 
Titan, sup. 28" n. 
Dione. np. 
Encel. sf. 



1876. 



IS 



16 



17 



18 



19 



Gr. Sid. 
h. 

19S 

1- o 
2*2 

U 

I 18*2 
199 

22*6 

2- 1 

3*4 

3;s 

il'6 
20*1 

237 
08 

2'2 
25 
19*0 
20*0 
217 

23 s 
O'O 

09 

2-3 

51 

21*2 
21*6 
22*2 
23 s 

o*9 
I'l 
40 
5-0 
2o*5 
2a9 
22*2 
23-6 
1*5 
4* I 
4-8 
180 
19*7 

20*9 

231 

3;6 

i8*4 
190 
19*6 

21*9 

22*9 
23 
3'0 



Time. 

Tethys. nf. 
EnceL sp. 
Dione. nf. 
Tethys. e. 
Mimas, w. 
Tethys. sp. 
Rhea. sp. 
EnceL e. 
Tethys. w. 
Dione. sf. 
Mimas, w. 
EnceL sf. 
Rhea. w. 
EnceL np. 
Dione. w. 
Tethys. e. 
Mimas, w. 
EnceL nf. 
EnceL sp. 
Dione. nf. 
Rhea. sup. 12" n. 
Tethys. w. 
EnceL w. 
Mimas, w. 
Rhea. nf. 
Encel. np. 
Dione. sf; 
Encel. sf. 
Tethys. e. 
Mimas, w. 
Rhea. e. 
Dione. inf. 9" s. 
Encel. sp. 
Dione. sp. 
EnceL nf. 
Tethys. w. 
Mimas, w. 
Rhea. sf. 
EnceL e. 
Rhea. inf. 12" s. 
Tethys. np. 
EnceL e. 
Tethys. e. 
Mimas, w. 
Encel. np. 
Dione. e. 
Tethys. sf. 
EnceL nf. 
Tethys. w. 
Dione inf. 9" s. 
Mimas, w. 
EnceL sp. 
Dione sp. 
Tethys np. 
Encel. w. 
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Saturn* 



1876. Or. Sid. Time, 
h 

129 
21 183 
195 



22 



«3 



I"0 

5-6 
20*4 
23-4 



sf. 
e. 
e. 
nf. 



25 



26 



Rhea. np. 
Titan, inf. 28'' 
Mimas, w. 
EnceL e. 
6*1 Dione. np. 
0*5 Encel. sf. 
Tethys. 
Mimas. 
Dione. 
Bncel. 
237 Tethys. np. 
4*3 Mimas, e. 
4*5 Encel. e. 
2i'o Encel. w. 
21*4 Rhea. sp. 
22*4 Tethvs. sf. 
2*0 Encel np. 
3*0 Mimas, e. 
Dione. w. 
Tethys. sp. 
Moon near. 
Dione. np. 
EnceL sf. 
Rhea. w. 
21*2 Tethvs. np. 
0*9 EnceL sp. 
17 Mimas, e. 
Dione. nf. 
Tethys. nf. 
Encel. w. 
Bhea. np. 
Tethys. sf. 
Encel. e. 
23*3 Rhea. sup. 12'' n. 
Mimas, e. 
Tethys. sp. 
Dione. sf. 
EnceL sf. 
Rhea. nf. 
Tethys. np. 
EnceL np. 
Mimas, e. 



53 
5*4 

i8x> 
18-5 

20-I 



17 
41 

lil 

199 
22*4 



U 

i8'6 

20*0 
23-0 



1876. 



27 



28 



29 



30 



Dec. I 



Gr. Sid. Time, 
h 

23*2 Dione. w. 
I S Tethys. n£L 
2*4 EnceL nf. 
2*5 Rhea. e. 
i8'9 EnceL sp. 
19*6 Dione. nf. 
S17 Mimas, e. 
23*9 EnceL w. 
0'3 Tethys. sp. 
ri Rhea. sf. 
5t> EnceL np. 
57 Rhea. inf. 12" s. 
20*4 Mimas, e. 
20*8 Dione. sf. 
21*4 EnceL sf. 
230 Tethys. nf. 
0-7 Dione. in£ 8" s. 
3*8 EnceL sp. 
4*5 Dione. sp. 
6*6 Titan, sap. 26'' u. 
19*1 Mimas, e. 
20*3 EnceL n£ 
217 Tethys. sp. 
1*4 EnceL e. 
5*6 Tethys. w. 
57 Dione. np. 
20*4 Tethys. nf. 
22*9 EnceL np. 
2*1 Dione. e. 
4*3 Tethys. e. 
5 'I Mimas, w. 
Encel. 
Dione. 
Tethys 
Encel. 
Dione. 



.1:? 



nf. 

inf. 8" 8. 
sp. 
sp. 
sp. 



^•5 
19*2 
21-8 

22*4 
2*9 

3X) Tethys. w. 

3*8 Mimas, w. 

i8'4 Khea. inf. 12'' s. 

19 3 EnceL e. 

22'3 lapetus. sup. 10'' s, 



This is the last chance which observers will have for more than a 
dozen years, of observing a close conjunction of la^etus with the centre 
of Saturn. Will it be allowed to slip away without being taken 
advantage of? 

The semi-axes of the apparent orbits of the five inner satellites, and 
of the outer rim of the ring, expressed in semi-diameters of the balFs 
equator, may be taken to be 

Ring. Mimas. EnceL 
Semi-major axis 2-31 3*14 4*03 
Semi-minor axis. 

Nov. I 0*37 0*51 0-65 
II 0-37 051 0-65 
21 037 0*50 0-64 
Dec. I . 0-36 o'49 0*63 
the polar semi-diameter of the ball being o*9a 



Tethys. 


Dione. 


Rhea. 


4'99 


640 


8-93 


081 


i^ 


1-45 


081 


ro3 


1-44 


080 


I -02 


1-42 


78 


i-oo 


1-39 
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If these apparent orbits are laid down graphically, and the points of 
the major-axes at the corresponding^ distances from the centre are 
marked 3* 4* 5» ^^-t approximate positions of the satellite may be esti- 
mated with the help of the previous list of conjunctions and elongations, 
since Enceladus will be found opposite the point 3 about 3*8 hours before 
and after its greatest elongation. 

h. 



Tethys opposite point 3 about 
4 



Dione 



Rhea 



Dione 



1-2 

13 
3*2 
55 
14 

H 

II'I 
11-6 
8-0 
37. 



Be/ore the conjunctions marked 

"np."and "sfand 
After the coxgunctions marked 

" nf." and " sp.'* in the preyious 

list 



Before & after its greatest elong. 



Elongations 1 of the fiye inner satellites for oh. Gr. Sid. T., of every 
fifth day, expressed in decimal fractions of a revolution. 



1876. 
Nov. 

I 

6 
II 
16 
21 
26 
Dec. 

I 



Mimas. 
1. difF. 
•841 



Encel. 



•132 

*422 

•712 
'002 
•292 

•583 



5-291 
5-290 



5-291 



1. 

-832 

•471 
•no 

-748 
•387 

•025 

•663 



diff. 
3-639 

n 

3-638 
3-639 
3-638 



Tethys. 



L 
•838 

•479 
•120 
•761 
-402 
•042 

•682 



difi; 
2-641 



2*640 



Dione. 



1. 
•654 
•476 
•297 
•119 
-940 
•761 

-582 



diff. 
1*822 
1-821 
1-822 
1-821 



1. 
•710 
•813 
-917 
•021 
•124 
•227 

-330 



Bhea. 
diff 
1-103 
1*104 



I -103 



These values must be interpolated for the times for which the places of 
the satellites are required, which may easily be done with the help of the 
tables at page 252, when the co-ordinates x may be found in the table at 
the bottom of page 252 and beginning of 253. 

If L is between -ooo and -250 the satellite is on the following side, n. of ring. 

•250 „ -500 „ „ „ s. „ 

•500 „ -750 „ „ preceding „ s. „ 
-750 „ wo „ „ „ M n. „ 
Differences of right ascension and declination of Titan and lapetus 

and of the centre of Saturn. At oh. Gr. Sid. Time. 



Titan. 







0— A. 




1876. 




8. 


— 25*2 


Nov. 


I 


-(-I2*20 




2 


10*16 


323 




3 


6-71 


34-8 




4 


+2-32 


32-4 




1 


— 2*40 


25-2 




I 


6-73 
10*00 
11-67 


14-4 
+ii-t 




9 


11*43 


23*0 




10 


9-29 


30-3 




II 


-111 


32*6 




12 




29-5 



a— A. 

8. 

—25-94 
2776 

32*17 

33- 27 

34- 17 
34*86 

35- 34 
35-61 
35-67 
35-51 



lapetus, 



D. 

— lo-o 
II-6 
13-2 

16-1 

174 

18- 6 

19- 7 

20'6 
21-5 
22*2 
22*8 
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General Notices, 



Dec. 



'3 


-|-3*o7 


9f •51 

21 


'4 


7 o2 


+ 10.7 


\l 


1079 


— 1*9 


10 


12.20 


14-2 


17 


ii'87 


24-4 


lo 


9 00 


31*2 


19 


52 


33*5 


20 


+2*25 


31*1 


21 


"— 2*33 


24- 1 


22 


6*54 


1 37 


21 
*5 


0*72 


— I'l 




"•35 


+II-5 




11*12 


22*1 




905 


29*1 




5-50 


311 




--I-07 


281 


29 


+353 


206 


30 


756 


+100 


I 


10-47 


— 2-0 


2 


11-85 


137 


3 


+11-56 


—23-3 



35-13 

34-55 
3376 
3276 
31-56 
30-17 

28-59 
2684 

22-8^ 

20-66 
18-33 
15-89 
13-36 

5-37 
— 2-63 

+ O'll 

2-84 
+ 5-55 



23-3 
237 

23- 9 

24- 

23-9 
23-7 
23-4 
23X) 
22-4 
217 

20'8 

19-8 

i8-8 
17-6 
16-3 
14-9 

\\\ 

lo-i 

8-3 
-6-5 



A.M. 



Errata in October number.— Page 241, line 5 from bottom, for on read 
or; page 242, line I, for lines read times; page 242, line 3, for /tne read 
time; page 246, in the oceultation and reappearance of 17 Tauri, for 
5.39, 6.20, read 8.44 and 932. 



AST&OHOMiaAL BEOISTZR— Subsoriptiona received by the Editor. 



To June, 1876. 

Linwood, Bev. W. 



To Sept., 1876. 

EUiott, R. 
Lawton, "W. 
Lean, W. S. 
London Institution. 
Potter, T., Jun. 



To Dec, 1876. 

Richards, Rev. W. J. B. 
Sargent, Rev. J. P. 

To March, 1877. 

Lewis, H. K. 



TO CORRESPONDENTS. 



We cannot publish communications which are not authenticated by the 
name and address of the sender, as a guarantee of good faith. 

When subscriptions sent by post are not acknowledged in the next 
number, the Editor will be much obliged if subscribers wul at once inform 
him of the fact. 

The Editor will be obliged if those gentlemen who have not paid their 
subscriptions will kindly send them by Cheaue, Post-office Order, or penny 
postage stamps, but the Editor will not be liable for loss in transmission. 

Post Office Ortfers for the Editor are to be made payable to John 
C. Jackson, at Lower Clapton, London, £. 



The Astronomical Be^iater is intended to appear at the rv>mmencenient of 
each month: the Subscription (including Postage to all parts of Great Britain 
and Ireland) is fixed at Three Shillings per Quarter, payable in advance, by 
postage stamps or otherwise. 

The pages of the Astronomical Register are open to all suitable communication!. 
Letters, Articles for insertion, &c., must be sent to the Rev. J. C. Jackson, 
Clarence Road, Clapton ^ E., not later than tlie 15th of tlie Month. 
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ROYAL ASTRONOMICAL SOCIETY. 



Session 1876 — 77. 
First Meeting after the Long Vacation, November loth, 1876. 
William Huggins, Esq., D.O.L., LL.D., &c., Presidmt, 
in the Chair. 
Secretaries— Dunkin and Mr. Banyard. 
The minutes of the preceding Meeting were read and con- 
firmed. 

Mr. Eanyard reported that 133 presents had been received by 
the Society since their last meeting in June. Amongst these 
was a complete set of the Transactions and Proceedings of the 
Finnish Society, which had been presented by Prof. Krueger, of 
Helsingfors, and two volumes of Argelanders Abo Observations, 
also a beautifully finished drawing by Prof. Temple, of Florence, 
of the Great Nebula in Orion, and an oil picture, by a Spanish 
artist, representing the appearance of the sky and sea during the 
total solar eclipse of December 22nd, 1870. The studio 
window, from which the picture was taken, looked out to sea 
towards the north, and consequently the eclipsed sun is not seen 
in the picture, but is supposed to be at the back of the observer. 
No light is seen upon the horizon and the objects in the fore- 
ground appear dimly lit up. The thanks of the Society were 
formally voted to the donors of the presents. 

The following candidates for the fellowship of the Society 
were balloted for and duly elected : 

George Spedding Almond, Esq., Daisy Hill, Dewsbury. 

Josiah Owen Oorrie, Esq., B.A., Red Cot, Putney Park 
Lane. 

Oapt. Joseph Leeman, Aberdeen, and 

Herbert Sadler, Esq., Honiton Rectory, Devonshire. 
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The President: The meeting will be glad to hear that the 
Astronomer-Boyal has a communication to make to us to-night. 

Sir G. B. Aiy : At two or three of the first meetings of the 
Society in recent Sessions the President has intimated that he 
thought it desirable that I should make a report on what has 
been going on at the Observatory during the vacation. With 
regard to the general proceedings of the Eoyal Observatory — 
they have gone on in the usual way, with great strictness and 
severity. I declare that upon looMng over the observations of 
the moon taken at the observatory during that severe part of the 
lunation which we know as the "old moon/* the morning moon, 
I have been most surprised at the regularity with which the 
observations have been kept up. Nothing I could say would 
exceed the value I put upon that regularity, and on the zeal of 
the assistants at the observatory, who have been engaged on this 
severe duty. (Hear, hear). In the next place we have been 
prosecuting also an arduous task under the direction of my 
Chief Assistant, Mr. Christie, — we have been prosecuting the 
observations which were first urged upon us by Mr. De la Eue, 
connected with spectroscopy and photography of the sun, and I 
trust that the observations so made wUl be found to be very 
valuable : and we have also been attending to the important 
deductions from observations which you, Mr. President, initiated 
in this country. As regards another subject, it is well-known to 
the members of the Society that I have myself been engaged, 
with proper assistants, upon a novel form of the lunar theory — 
a numerical lunar theory ; the work has been going on and I 
have brought with me on the present occasion some sheets to 
illustrate my practical view of the matter. It is very important 
that nothing should be lost of what we have done; and to pro- 
vide against any contingency, I have endeavoured to preserve our 
work as far as we have gone by way of printing. 

The Astronomer-Royal then showed six sheets of numerical 
formulae, all of which related to expressions for the perturbations 
of the moon that occur parallel to the plane of the ecliptic ; accom- 
panied with others relating to perturbations normal to that plane, 
and proceeded to explain that each number exhibited on the sheets 
had been the result of numerous other numbers produced by multi- 
plication and then added together ; in some instances between 
twenty and thirty. He added : the Society will, I think, say that 
I have done well in providing against contingencies and avoiding 
risk so far as I can, in order that the labour so far as it has gone 
shall not be lost — by printing. (Hear, hear.) After this there 
follow certain matters which will not be thoroughly understood 
except by persons who have entered very minutely into these 
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questions, and especially wlio have entered into my views of the 
mode of dealing with the lunar theory. The great and leading 
principle is that every co-efficient amongst these is supposed to 
be affected by an error, unknown at present, but which I trust 
we shall make out fully in the long run. I trust that a great 
part of tys theory, to which I attach some importance, is made 
secure. That part of it not fully completed at the present time, 
and not exhibited in print, is yet at ths present time far advanced. 
I am very happy to say my plan is known in some measure to 
Professor Adams, and there can be no better judge of the value 
of the mode of treating it. (Hear, hear.) 

The President : You have already anticipated the duty which 
falls upon me, to ask you to return your thanks to the Astro- 
nomer-Eoyal. (Hear, hear.) 

Mr. Dunkin : The first paper is the one which I have had 
longest on hand, and which ought, therefore, to be read first. 
It has been in my hands three or four months, but as there has 
been no meeting of the Society it has been obliged to be deferred 
till now. It is by Professor Langley, of the Allegany Observa- 
tory, Pennsylvania, entitled Measurements of the direct effects of 
the sun's spots on terrestrial climates. 

Since the question of the influence of solar changes on terres- 
trial climates was opened by the elder Herschel, a great number 
of observations have been compiled without any result, and the 
evidence appears to be different according to the interpretation 
of the compiler. But if we limit our inquiry to the direct effect 
of the sun spots upon the heat radiated, it appears that it may 
be possible to say by how many degrees or parts of a degree the 
annual temperature will vary between a year of maximum and a 
year of minimum spot areas. To do this it was necessary to 
procure trustworthy measurements of the relative amounts of 
heat radiated by a sun spot and an equal area of photosphere, 
and, secondly, to obtain the relative proportion of photospheric and 
spot surfaces at the different periods. And having done this, we 
can estimate within what specific limits we can assert that the 
terrestrial temperature will necessarily be changed. 

Professor Langley had therefore, in the first instance, instituted 
experiments to determine the difference of the heat radiated by 
a unit of area of sunspot umbra, a unit of area of sunspot penum- 
bra, and a unit of area of the photosphere. He had then made 
use of these estimates to determine the difference in the amount 
of the total solar radiation which might be expected in a year of 
maximum sunspot frequency and in a year of minimum sunspot 
frequency, For this purpose he had made use of the estimates 
of sunspot area aiTived at by Schwabe, Oarrington, De la Rue, 
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Balfour Stewart, and Loewy, and the general result whicli lie 
arrived at was that the total difference of radiation would amount 
to only '0009 of the total radiation, and the whole effect upon 
terrestrial temperature would, at most, be represented by a differ- 
ence not exceeding three-tenths, and not less than one-twentieth, 
of I ° centigrade. A great part of the paper was devoted to a 
description of the methods he had employed in determining the 
difference of the heat radiated by an area of the umbra, and an 
equal area of photosphere. A galvanic pile was ihclosed in a 
darkened chamber, kept at a constant temperature by hot-water 
receptacles ; and the pile was carefully screened, so that small 
areas of the sun's disc could be thrown upon it, while it was, at 
the same time, screened from varying radiation in all other direc- 
tions. The estimates given in the paper were deduced from 36 
measures of the differences of umbral radiation and photospheric 
radiation, and from 32 measures of the differences of penumbral 
radiation and photospheric radiation made in the autumn of 1874 
and the beginning of 1875. 

Captain Noble : Does Professor Langley give in his paper the 
mode by which he obtained the mean temperature of the earth 
at the various periods? for as far as local temperature is concerned, 
I dgn*t suppose we have had a hotter summer than we have ex- 
perienced in England during this year, which it will be remembered 
has been a year of sunspot minimum, for many days the sun having 
been absolutely free from spots, and I am therefore curious to learn 
how he got at the mean temperature of the earth — whether he 
took the mean temperature of England, or North or South 
America, or where. 

Mr. Dunkin : Captain Noble must bear in mind that this paper 
was written long before the hot weather set in. (Laughter.) 

Sir G. B. Airy : The suggestions made in this paper are really 
of a very important nature. Some of the observations that were 
initiated at the Paris Observatory and have been followed by the 
Observatories of Edinburgh and Greenwich, may perhaps throw 
some light on this subject. It is well known that we have had 
for many years thermometers sunk in the soil at different depths, 
namely, at 3-ft. French measure, 6-ft., 12-ft., and 24-ft. I am 
not sure whether these were the best distances that could have 
been chosen, but those are the depths adopted, because they were 
adopted at the Paris Observatory in the first instance. The dis- 
cussion of the observations made at the various Observatories has 
given a definite law of progression of temperature, its changes 
decreasing with the depth from the surface of the earth to the 
depth of 24 French feet, which may be said approximately to be 
25 English feet. The result of the discussion is thus : — That 
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the temperature travels downwards, and that the summer of the 
surface is felt at a depth of 2 5 feet or thereabouts, long after 
the summer is over. So that the depth of winter in these lower 
regions occurs in the month of May. This is established perfectly 
well, and has been thoroughly discussed, and the rapidity of the 
progression is well understood. There is another circumstance 
connected with this ; and although the materials for it existed 
perfectly in other places, yet I think is has not been brought to 
our knowledge till within the last few years or thereabouts, by 
myself, in examining the extensive series of observations made at 
Greenwich ; it is this : — That in difPerentyears there is considerable 
difference in the temperature of the surface of the ground. When 
I say considerable, I mean six degrees of Fahrenheit, which is a 
quantity far beyond any possibility of error in determining the 
mean temperature of the year. When we trace the temperature 
downwards, corrected by the law of the decrease of temperature 
which I have spoken of, and which has been ascertained mainly 
by comparing one half of the year with another half of the same 
year, and so on — when we examine the decreasing temperatures 
through the course of a year, beginning the year at different times 
for the different depths according to the law of the propagation 
of temperature which has been ascertained from the half-yearly 
division of the observations of temperature — when we do thaf we 
find then ihat the year's temperature goes on approaching to an 
almost definite value, till at last the variations sink to nothing. 
Where we begin with a difference of six degrees between two 
years at the surface, that difference goes on decreasing gradually 
in the course of the year, and at the end of the year it still exists, 
but almost insensibly. Well, now, the inference from this is, 
that most certainly the changes that are to be observed in the 
temperature of the external surface of the earth do not come from 
the inside, but come from outside, because they go on diminishing 
as they go from the surface downwards till we come to localities 
where the temperature is about 47 Fahrenheit (but I do not speak 
from the book as to the exact figure) — we come to a temperature 
which is sensibly uniform between one year and another, although 
at the same time the mean temperatui'e at "the surface through- 
out the year from one year to another has varied as much as six 
degrees. Now, I think this leads to a very important cosmical 
fact indeed, — whether our temperature comes from the sun or 
something else external to it I will not venture to say, — but this 
I will venture to say, that our changes of temperature, as far as 
we have been able to observe them from year to year, come 
from something not internal but external. But then, on the other 
hand, we have evidence conflicting with that. I cannot say 
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that we know of a change coming from within, because I do not 
think any such have been sufficiently observed ; but in different 
places, not only near to volcanoes, but in mines and other places 
not far removed from us, the temperature is considerably above 
that of the surrounding strata. At the Wheal Clifford mine, in 
Cornwall, I have walked at the depth of 1,400 feet in water 
which was really scalding my legs ; and everybody who has been 
at Naples knows of similar facts. I have thrust my arm through 
sea water into the sand and found it was so burning hot that I 
was glad to get it out again. There are exceptions to the rule 
that all heating comes from the outside, and we seem to have the 
strangest medley of evident variations of heat from the outside 
and from the inside that anybody can imagine. We all look upon 
it as a problem which is certainly not determined at the present 
time, and in all probability will remain undetermined. Confess- 
ing my ignorance. Sir, I will sit down. (Laughter.) 

Mr. De la Rue : I have given some attention to the subject 
which has been brought forward by Professor Langley, and 
though I am not prepared at the present time to state fully my 
convictions on the subject, seeing that the woik that I undertook 
some time ago at the request of the Eoyal Society is being done 
twice over, in consequence of some serious errors which were dis- 
cov^ed in a paper in course of printing, which I suppressed. 
Yet there is one remark I wish to make, that undoubtedly the 
investigations of Professor Langley are of very great value, inas- 
much as he is a man quite able to deal with such investigations 
with all the exactitude that is necessary. The investigations he 
has made of the differences of the radiant heat derived from sun- 
spots and from the photosphere are of the greatest value ; but it 
does not at all follow that the greatest amount of solar radiation 
takes place at the period when the spots are fewest. It is very 
possible that the greatest amount of solar radiation takes place at 
those periods when the greatest number of sunspots indicate 
periods of great solar activity. There can be no doubt, I think, 
that the periods of sunspots, or the periods of solar activity, 
must in a great measure periodically affect solar radiation, and if 
the solar radiation varies only -^-q of a degree it must have a very 
great effect on climatology. Hence it is very desirable that sun- 
spot investigations should be continued through a very great 
number of years, and that they should be made at many localities 
on the surface of the globe in order that we may ensure records 
for every day of the year. Now the experience of the work at 
Kew is this : — that though one gets a greater number of obser- 
vations than one would at first conceive possible in England, still 
there are lacunae that it would be very desirable to fill up. I am 
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glad therefore that the Astronomer-Eoyal has taken up at the 
Eoyal Observatory the work commenced at Kew. It has been 
commenced in Australia, and I hope the day will come when 
it will be taken up in India. It is not sufficient for all the 
problems to be solved that solar photographs should be taken on 
the small scale necessary for a general observation of the spots 
and their position in order to determine the solar rotation and 
other subjects connected with , the sun, but it is very essential 
that studies of the sun should be made photographically upon a 
large scale. I have shown years ago that it is quite possible to 
take solar photographs on a scale of 4 feet to the sun's diameter, 
and that is a desideratum that should not be lost sight of ; and I 
hope the influence of the Eoyal Astronomical Society will be 
exerted to obtain from the Government such aid as is necessary 
to conduct the operations which are requisite to secure photo- 
graphy on a large scale, and which are quite beyond the powers of 
individual efforts to prosecute continuously. 

Mr. Eanyard: The remark I was going to make has been 
partly anticipated by Mr. De la Eue. It seems from general 
reasoning probable that the sun's radiation will not so much 
depend upon the spottiness of its surface as upon other causes. 
It seems to me probable, indeed, that the total heat radiate4 ^7 
the sun will be greatest at a period of sunspot maximum, rather 
than at a period of sunspot minimum, as assumed by Professor 
Langley. It seems to be proved that at the periods of sunspot 
maximum the upward currents in the solar envelopes, which we 
observe as prominences, are most active, and it is evident that 
the matter which is brought from a lower level is much hotter 
and more luminous than that of the upper strata. The radiation 
from any area of the sun is no doubt compounded of the radiation 
from matter at very various levels, and if, during any period, the 
upward and downward disturbances are more active, thus bring- 
ing the hotter matter to the outside, it will no doubt cause 
the total radiation from the area to be increased. It seems, 
therefore, probable that at a time of sunspot maxima the 
total radiation from the sun will be increased to a far greater 
extent than it would be diminished by the absorption of the spot 
areas. 

Sir G. B Airy : If I may be allowed to speak again I would 
say, alluding to the word "climatic" effect, used by Mr. De la 
Eue, that after making this discovery of the strange changes 
which have taken place in the temperature of the exterior surface 
of the earth, I entered into a correspondence with the Board of 
Trade, in order to obtain from them the variations in the amount 
of cereals gi'own in this country in the years to which the most 
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important changes apply. I got their returns for every year; 
and on looking at them I fixed upon wheat as the most suitable 
grain to make enquiries about, for the reason that here in 
England we are just, as I may say, in the border climate for the 
produce of wheat. There are other countries that produce wheat 
better than our own, but we produce it very well, and at a short 
distance further north they do not produce wheat at all. I 
thought it would be a critical grain for the estimation of the 
effects of the difference in temperature in the different years. 
Well, I am sorry to say that I was very much disappointed in 
the result ; except in one case, and that was with reference to the 
year i860, which, judged by the criterion of the temperature of 
the soil, was a -bad one, and judged by the criterion of the 
amount of wheat produced, was also a bad one. In other cases 
there was sometlung which seemed like indications of some 
connection, but they were not quite certain, and I have never 
dared to produce them as actual instances or as incontrovertible 
instances of the connection between the two things; but between 
1 860 and the year which preceded it and the year which followed 
it it seemed that there could be no doubt. 

The Chairman : It now becomes my duty to ask the meeting 
to return their thanks to Professor Langley, and in doing so I 
think we must uot lose sight altogether of the experimental 
facts which he has contributed to our knowledge in connection 
with this subject. He has given us more accurate measurements 
of the relative heats of the different parts of the sun's surface. 
These data will no doubt be of very great value. At all events, 
I think that more accurate knowledge of the relative heats 
radiated from the umbra and penumbra as compared with the 
surrounding solar surface may throw considerable light upon 
many questions Which are still under discussion in solar physics. 

Mr. Dhristie was called upon to read a paper entitled On the effect 
of wear in the micrometer screws of the Greenwich transit circle-^ 
he said — This is a paper on the inequality which has been found to 
arise from the effects of wear of the micrometer screws of the 
Greenwich transit circle microscopes. The point to which I chiefly 
wish to draw attention is, that however perfect micrometer screws 
may be when they are received from the maker's hands, they 
must not be trusted after they have been in use for many years. 
It will be seen that if the spring which is always used to 
counteract the screw is always acting in one direction, it will 
cause wear in that direction, and the screws will get worn in the 
part where they are most frequently used more than in any other. 
The consequence is that an error may be produced which may 
ticnsibly affect a large number of obsei-vations in a systematic 
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manner. In the case of the microscopes at Qreenwicli, this 
effect was found out by the repetitions of observations of the 
Nadir point. They were always made with the same part of the 
circle, but when the change was made at the part of the screws 
at which the division was bisected, it was found there was a cor- 
responding change in the Nadir point resulting. This threw a 
suspicion on the micrometer screws, and on examining them 
certain errors were found. They were afterwards compared by 
supplementary microscopes which had been very little used, and 
it was found there were large discordances, ranging from — 1'*4 
to + o"'S, which are large quantities in these matters. The 
question arose how long these errors had existed. This was an 
important matter, because it affected all the observations of stars 
which had been made at Greenwich for a number of years. It 
was found that in 1868 considerable wear had already taken place, 
and the corrections applicable were sensibly the same as in 1875, 
except for one part of the screw near the o revolution. This 
seemed rather puzzling, but it was explained by the circum- 
stance that the practice had been commenced in that year 
of taking the Nadir point observation about the o revolution, 
and, therefore, that part of the screws had been more worn, and 
as the observations were taken twice a day the two curves 
showed a discordance at that part, at least, that is the only 
explanation I can give. My main point is to show that however 
many observations we may make of any one star, we cannot 
trust our result beyond a certain point, and must make allow- 
ance for certain systematic errors which may be of considerable 
amount. 

Mr. De la Eue : It occurs to me that in observations it would, 
perhaps, be well if we had appended to circles, besides the ordi- 
nary screw micrometer, some contrivance in the nature of a 
vernier with microscopes magnifying sufficiently. It is obvious a 
vernier is not likely to be affected by wear, and comparison from 
time to time with the micrometers in common use might afford 
facilities for determining the errors of the microscopes. I may 
mention, for example, that in the micrometer which is used for 
measuring the solar photograms I abandoned the screw entirely 
in the constmction of the instrument, and the measurements are 
made by means of a vernier. 

Mr. Christie : The effect of any error from wear of the screws 
might be eliminated by making the microscopes in pairs, and 
reading in opposite directions ; or with the spring acting in 
opposite directions, so that in one case you would have the read- 
ing increasing towards the head, and in the other microscope of 
the pair the reading increasing from the head; In that way the 
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effect woTild be practically eliminated, and would only be shown 
by the discordance between the two microscope readings. 

Mr. Banyard : Assuming that the wear was perfectly equal in 
either case. 

Mr. Christie : Yes, practically it would be so. 

Sir G. B. Airy : I think this is a remarkable instance of the 
doctrine I have always upheld, that things will never get right 
till they have gone wretchedly wrong. (Laughter.) There is a 
good chance now that an effort will be made to set them to 
rights. It so happened in this instance we were able, but with 
very great labour, to set things right by having a number of 
supplementary microscopes which were not made for this purpose ; 
although I really think if we were making a new transit, circle we 
should make supplementary microscopes expressly for this purpose, 
but those which we have were made for examining the divisions 
of the circle. We declined, on principle, to trust to Mr. Simms or 
anybody else for the accuracy of our divisions, and we determined 
to establish such a series of microscopes upon the circle that we 
could answer ourselves for the accuracy of the divisions as they 
came into our hands. I advert to this o&ly to explain that these 
supplementary microscopes^ which had been established for a 
totally different purpose, came in, in a most felicitous way, for 
the difficulty which presented itself, and which it really seemed, if 
we had not had them, might have been insuperable. Now, in 
ordinary cases where microscopes are not provided for such a 
purpose, the best advice I can offer to people possessing instru- 
ments is, to do with regard to their microscopes, what they would 
do with other old things, namely, to have new ones, and to have 
them periodically and not wait till the old instruments are worn 
out, but have new micrometer screws from time to time. That 
I believe is the only principle on which observations can be con- 
tinuous for any length of time. 

Mr. Penrose was then called upon to read a paper entitled An 
endeavour to simplify the method of making the correction for the 
spheroidal figure of the earth in lunar observations, and particularly 
with reference to the effect upon the lunar distance. He argued 
that this correction was too important to be generally neglected, 
as it might occasionally affect th'e longitude by as much as a 
quarter of a degree. He showed how a graphic method might 
be made use of for close approximation to the required correction, 
and illustrated the method by an example worked upon a diagram 
which he had prepared. 

Mr. Dunkin : I think we ought to be much obliged to Mr. 
Penrose for this paper, because his graphic method is likely to be 
important. But I rise principally to say that the method is 
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not new. I have already told Mr. Penrose so. Thirty 
years ago, when the altazimuth was erected, the Astronomer- 
Boy al fixed upon this plan for the reduction of all observations 
made with it ; that is to say, the observations of the moon were 
referred to the foot of the normal instead of to the centre of the 
earth. The method has been in use at the Royal Observatory 
for the last thirty years. With regard to its application to 
the clearing of the lunar distance the graphical method may be 
of use and of great value, and we are obliged to Mr. Penrose for 
the very careful and elaborate diagram which he has drawn by 
which we can determine the corrections merely by measuring 
them off. If that can be done as rapidly as Mr. Penrose assures 
me, I think it will be a very good plan to adopt for the reduction 
of the lunar distances. I have myself before now had con- 
siderable experience in the reduction of lunar distances by the 
ordinary methods, and if I could have found out the way to do 
it in the short time that Mr. Penrose states, it would not only 
have saved me trouble, but very likely improved the observations, 
because of course, in my reductions, I merely followed the ordinary 
rules of clearing the distance. 

Mr. Marth : I may, perhaps, be allowed to make some remarks 
on the history of the subject, and to mention, that the proposed 
method of taking the eUipticity of the earth into account was 
introduced by Bessel in 183 1, when he took up the question of 
lunar distances, and treated it with his usual thoroughness. Being 
dissatisfied with the incorrect results of the ordinary methods of 
computing lunar distances, he investigated the problem anew — 
considered the different sources of inaccuracy, amongst which 
was the neglect of the earth's ellipticity, and proposed a new 
method which should give correct results. The comparison of 
the amount of labour, which the new method demanded of the 
computer, with that demanded by the old inaccurate methods 
showed only a slight advantage in favour of the latter ; but there 
was this serious drawback, that the new form of ephemeris 
required far more space than the old one, and it became then 
a question, whether the old form, notwithstanding its short- 
comings, was or was not sufficient for ordinary practical pur- 
poses, a question which Bessel left to the decision of nautical 
men. At that time the JS^autical Almanac in its greatly improved 
foim was in preparation, and Baily and others considered the 
question, but thought it better not to make any alteration. 
Schumacher, however, undertook to publish ephemerides of the 
lunar distances from the sun and planets according to Bessel's 
method for the Danish Admiralty, and it was settled that 
the English Admiralty should take a number of copies from 
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Copenhagen and supply them to their ships^ and see whether the 
oflficers would be sufficiently interested to use them. It turned 
out, however, that the naval officers of that time, with few 
exceptions, did not trouble themselves much about lunar dis- 
tances, and, indeed, spoke rather slightingly of them. The 
Copenhagen ephemerides were published for some years, from 
1835 to '38, but as they were little used, the publication wa« then 
stopped. Now, as Mr. Dunkin stated, the method of taking the 
ellipticity of the earth into account by referring the moon's 
place to the centre of the normal, has been used in the reduc- 
tions of the altazimuth observations for nearly thirty years. 
When I first read that it had been brought before the Board of 
Visitors, I think in 1847, as a new method, I own I was very 
much surprised to learn that not one of the members of the Board 
had pointed out at once that there was nothing new in it, but that 
the method was well known to astronomers. But the strangest 
part of the affair is, that all the while and for a good many years 
afterwards there have been regularly advertised among the 
Admiralty publications " Auxiliary tables for Bessel's method 
of clearing the lunar distances," or some such title. Whether 
any copies of these tables were sold I do not know, but I am 
pretty sure that up to 1865 or thereabouts they were at least 
regularly advertised. Now, Mr. Penrose may well be excused for 
not knowing that his proposal of taking the earth's ellipticity into 
account is by no means a new one, since, in 1849, officers and 
advisers of the Admiralty and the members of the Board of 
Visitors did not know better, notwithstanding the advertisements 
of the Admiralty publications. As the question has come up, it 
is only fair that the history of it should not be forgotten, and I 
hope, therefore, you will not object to my having mentioned some 
of the circumstances connected with it. Bessel's investigation, 
which is well worth studying independently of its practical pur- 
pose, is to be found in the Astronomtsche Nackrichten, and also, 
with some alterations, in his Astronomische Untersuchungen, 

The President : We are obliged to Mr. Marth for calling our 
attention to the history of the subject. It is an old proverb that 
there is nothing new under the sun, but still the beautiful things 
the sun brings out of the earth are not the less welcome to us 
because they have appeared before. I think in this case we ought 
to be much obliged to Mr. Penrose for calling public attention to 
a method which in the form presented to us may practically be 
said to have been brought forward for the first time. 

Mr. Dunkin: It "has been explained in the introduction to the 
Greenwich observations every year since 1 847. 

The President : I mean as combined with the graphical method. 
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Mr. Thorntliwaite was called upon to describe a binocular eye- 
piece, which he exhibited to the meeting. The eyes^ he said, 
were greatly relieved by making use of such an eye-piece, and 
the appearance of rotundity which telescopic objects assumed was 
very pleasing ; the effect must be seen to be appreciated. 

The President, in thanking Mr. Thornthwaite for his com- 
munication, said, I can corroborate what he has stated as to 
the apparent solidity of some heavenly bodies when viewed with 
two eyes. 

Mr. Christie : I may mention that we have some spectroscopic 
observations that have been made recently at Greenwich. The 
chief point of interest in the matter is that we have gone on with 
the star observations, but we have also some further observations 
in the cases where the motion is already known ; which have been 
made in consequence of doubts expressed as to the theory of the 
displacement of the lines. In particular we have made observa- 
tions of the displacement of the lines of Venus, caused by its 
approach and recession before and after conjunction. They agreed 
fairly well with theory. We have also made measures of the rota- 
tion of the sun and of Jupiter, as determined by the displacement 
of the lines at the east and west limbs. Certain precautions have 
been adopted which are more fully explained in the paper, and I 
hope they will be found to be satisfactory. It must be understood 
that these are very delicate measures, and everything depends on 
adopting precautions which will get rid of certain sources of 
error, such as-.the heat of the sun in measuring the rotation of 
the sun. I wish also to say that I have made some observa- 
tions on the point to which Mr. Brett has called attention — I 
mean the gradation of light on the disc of Venus. Mr. Brett 
first pointed out that the brightness adjacent to the limb is not so 
intense as towards the central portions between the limb and the 
terminator when Venus is gibbous. It is well established, I think, 
that there is a considerable gradation towards the terminator, but 
the chief question at issue is whether there is any gradation 
towards the limb or not. Mr. Brett, from very careful eye com- 
parisons, found that there was a gradation towards the limb, 
Capt. Noble disputes this, having made observations with a dark 
wedge. I have examined Venus by means of my polarising eye- 
piece, in which the light is enfeebled by reflection, first of all at 
three surfaces of glass and then again by polarising with a Nicol's 
prism. As I turned the Nicol I found that the form at last became 
sausage -shaped, and the only point to make surQ, of was whether 
the convex edge of the sausage-shaped area coincides with the 
limb, or is distinctly within it. I think that probably Capt. Noble 
confounded this outer edge with the limb of the planet, and I 
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hare therefore made some carefal comparisons, and have satisfied 
myself that this .edge does not coincide with the limb, but is 
about -J-th of the radius from the limb itself. I conclude from 
the position of the Nicol that the brightness of the central portion 
was about five times as great as that of the part near the limb. 
I took particular care in making my comparisons, and I do not 
think I could be deceived. When the light was reduced by the 
solar eye-piece, I perceived a distinct gradation towards the limb. 
Using the solar eye-piece without the prism the light was reduced 
*hout 3ooo th part. When the light towards the terminator dis- 
appeared the planet became almost crescent-shaped, and its light 
about ay^Qft th part, when the sausage-shaped area disappeared 
altogether it was reduced to about 13^^000 ^^ P*^^« ^ ^^^7 
attention to this as a point to be examined carefully. I think it 
is well worth further investigation. 

Oapt. Noble : Did the sausage-shaped area go out all at once ? 

Mr. Christie : Practically it does. 

Mr. Eanyard asked Mr. Christie whether he had made any ex- 
periments to determine whether the light of Venus, or the sausage- 
shaped area he described, was polarised, as it undoubtedly would 
be if the brighter area were due to specular reflection, as suggested 
by Mr. Brett? 

Mr. Christie said that he had not made any such experiments, 
but that his polarising apparatus was only made use of in order 
to gradually reduce the intensity of the light. His chief point 
was that a gradation of light was to be found both towards the 
limb and the terminator. 

Mr. De la Eue : Gradations of light might be referable to 
markings on Venus's disc. 

Mr. Christie : I have tried to find markings a good many times 
and I have not been able to discover any. I do not mean to say 
that no markings exist ; but I do not think that they existed at 
the time I looked at the planet. 

Mr. De la Eue : I have never looked at Venus without seeing con- 
figurations reminding me of the configurations of Mars. If this 
difference is referable to the configurations or markings of Venus, 
it would give us the time of the rotation of Venus on its axis. 

Mr. Christie : I have never been able to fix any markings 
positively. I have fancied that I saw them, and sometimes I have 
fancied one part of the disc was brighter than the other, and it 
has always given me the impression of being slightly mottled ; 
but I find generally, that these apparent irregularities in the 
brightness and especially the peculiar shape of the cusps, are 
referable to atmospheric tremors. I find that that is a distinct 
effect of atmospheric tremor. 
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Mr. Bidder here endeavoured to explain how the bright patch 
described by Mr. Christie might be the result of specular reflection 
from the body of Venus, and it was explained by the President 
that Mr. Brett had originally made the same suggestion. 

Mr. Christie : I ought to say that these observations as well 
as the spectroscopic observations of Venus were made in the day 
time. Observations of Venus of this character can be made 
better just now in the day than in the evening; but the matter 
will be tested more readily as Venus gets nearer to superior 
conjunction, 

Mr. Eanyard said that he thought that it was not necessary to 
assume that there was specular reflection from the body of Venus 
in order to account for the gradations of brightness which had 
been described by Mr. Christie, If Venus has a very dense at- 
mosphere, we should expect to find the light from the body of 
the planet partly absorbed near the limb, the light from near the 
terminator would also be weakened, and there would remain 
just the sausage-shaped brighter area described. Soon after Cap- 
tain Noble had described his experiment with the dark wedge, 
he had examined Venus with a telescope and bi-quartz polari- 
Bcope, but he had not been able to discover the slightest trace of 
colour. And another point which weighed against the specular 
reflection theory was that the brighter patch ought, if it was due 
to specular reflection of the sun's light, to be circular, and not 
sausage-shaped, as described. 

The following papers were also taken as read :— 

Dr. Copeland : Observations of planets with the transit circle at 
Dunsink (Dublin). 

A. T. Arcimis : Observations of lunar eclipse, 1876, September 3, 
made at Cadiz. 

W. H. Finlay : A method of deducing the formula for correcting 
the computed time of an observed occultation for errors in the 
elements adopted. 

The Meeting adjourned at ten o'clock. 



REVIEW, 

On to Leonis considered as a Revolving Double Star. By "W. Doberck, 
Ph. D., M.R.S. A., Astronomer at Markree Observatory. From the 
Transactions of the Royal Irish Academy, Volume xxvi. Dublin. 

Previous papers by Dr. Doberck have appeared in these Transactions. 
Vol. XXV. part 13, On fi^ Bodtis (as a revolving double star). Part 19, On 
the Binary Stars rr CoronoBj r Opniuchi, y Leonis, ^ Aquarii, 36 AndromedcBy 
and i Leonis. Vol. xxvi. part i, On the Binary Stars 44 BoGtis, tj Cassio- 
peice and fj, Draconis, with addenda to previous memoirs. . Dr. Doberck is a 
member of the International Astronomical Society, and Astronomer at 
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Colonel Cooper's Observatory, Markree, Co. Sligo, (the price to the 
public of each of these parts is is. They are sold at the Academy 
House, and by Williams & Norgate, 14, Henrietta Street, Covent Garden, 
London). The present paper was read April loth, 1876. 

" u) Leonis," says Dr. Doberck, " is one of the most remarkable of the 
double stars which were discovered by Sir William Herschel. Its 
excessive closeness renders it one of the most difficult objects in the 
heavens ; wherefore large discrepancies between the measures, especially 
in those, taken with smaller instruments, occur; but it has, notwith- 
standing, been well watched by observers, especially since W. Struve 
commenced his Dorpat observations." 0. Struve believed that the 
distance of the centres in 1840 and 1842 did not amount to 0*^30. The 
larger star is about the sixth magnitude, the companion of the seventh. 
"Different astronomers have cakulated elements of this star, whose 
binary character did not fail soon to be established, but it has been 
scrutinized by nobody so often as by Professor Klinkerfues, the successor 
of Gauss in Gottingen." Dr. Doberck gives three different sets of 
elements, obtained at different times and in different ways by Klinkerfues, 
and then describes his own investigations, and gives tables of four 
successive orbital determinations. Table viii. is a comparison of the 
observations of a> Leonis with the ephemeris calculated after the fourth 
set of elements. These observations, made by sixteen astronomers, com- 
mence with W. Herschel in 1782, and end with Duner in 1875. The 
author then describes his method of obtaining a still better orbit, the 
elements of which he presents as follows : — Long, of node, 148° 46'. 
Inclination, 64° 5'. An^le between periastion and node, 121° 4'. 
Excentricity, 0-5360. Period 1 10*82 years. Epoch of periastion passage, 
1 841 *8i. Semi-axis-major, or mean distance, o"'890. These elements he 
considers definite until further observations under the now more favourable 
circumstances have been taken. In table xiii. these last elements are 
compared with numerous observations from W. Herschel to Gledhill, 
1876, 20. In conclusion Dr. Doberck explains a method by which 
approximate elements of double stars may be corrected. 

The Markree observatory, as is well known, has done excellent work 
in past years. The above Memoir is a vakiable contribution to the 
department of double stars ; one well suited for the amateur who 
possesses a good telescope and micrometer. We should have liked to see 
a diagram of the orbit of to Leonis, though the ellipse can of course be 
drawn from the data. Perhaps some day we may have something like a 
complete work in English on double stars, with all its binary systems 
whose orbits have been ascertained with more or less certainty. The 
new edition of Smyth's Cycky which was mentioned by its regretted author 
as being in preparation by a friend in 1863, it seems as if we shall 
scarcely see before the Greek Kalends. This hope deferred must have 
made many a heart sick. We look forward with some impatience to the 
appearance of M. Flammarion's promised work (See Astronomical Register. 
March, p. 59). This astronomer has examined all the observations 01 
double stars to the present time. The number of these systems, he says, 
both physical and optical, now amounts to above 10,600, and the number 
of observai4ons to more than 200,000. He has reached results, from this 
labour, totally unexpected on the nature of these systems ; some of which 
are orbital, others in rectilinear movement ; some irregular in their 
movements, others fixed, &c. 
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CORRESPONDENCE. 



N.B. — ^We do not hold ourselves answerable for any opinions expressed 
by our correspondents. 

To all communications must be annexed the name and address of the 
sender, as a guarantee of good faith. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



NEAR APPROACH OF VESTA, 



Sir, — On looking at the places of Vesta in the Nautical Almanac for 
1877, 1 see the planet appears to make a pretty near appulse to the moon 
on March ii. On a former occasion, December 30, 1871, there was an 
occultation of the planet. But this time, even if it should prove an 
occultation to any part of the world, it would not be visible here. 

S. J. J. 



ZODIACAL LIGHT. 



Sir, — The phenomenon mentioned by H. Corder, on p. 267, is undoubt- 
edly the Zodiacal light, which I believe on every really clear and dark night 
may be traced throughout the Zodiac, except where the milky way 
interferes with its visibility. Just opposite the sun a patch of greater 
brightness exists, which was discovercKl in 1854 bv Brorsen, who called it 
the " Gegenschein.'* Your readers maj' have the next opportunity of 
observing this "counterglow" in February, when it will have emerged 
from the milky way. Though discovered so long since, these phenomena 
seem very little known ; probably on account of being easily seen only 
by eyes accustomed to observe similar objects. To my eyes now, how- 
ever, the " counterglow " is conspicuous, and the rest of the circle of the 
Zodiacal light quite plain. 

T. W. BACKHOUSE. 

Sunderland : 17th Nov., 1876. 



OCTOBER SHOOTING STARS. 



Sir, — ^Mr. H. Corder (Register p. 267) mentions that on October 13^ gh. 
to iih., he saw 14 small meteors, most of them appearing to come from 
a large area of radiation, comprising Aries, Triangulum, and part of 
Perseus.'* The fact is that in this immediate region there are several 
active radiants traceable with difficulty, unless the paths are carefully 
mapped down as observed. Relying upon eye estimates and memory 
these radiants lying so close together, are apt to be confused. I was on 
the look out during the same time as your correspondent, and saw 19 
small meteors in 3^ hours, chiefly from Cassiopeia ; others came from 
radiants included in the region mentioned by him, for position of which 
see Nos. i, 4, and 13 in the list of 16 radiants given below. On Sept. 21, 
Mr. Corder also records that he counted 43 small meteors between 8*15, 
and II. I found them scarce at the same time and date, but on the pre- 
ceding night they were frequent, 8 being recorded in the 10 minutes 9*44 
to 9*54, though less numerous before and after. Mr. Corder's radiant of 
10 (" 1° N. of the centre of a line joining a and y Pegasi") at 352° -|-IS® 
is a confirmation of a well-known August and September shower at 
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352° +13°, which is a mean of 11 radiants by different observers. The 
other radiants mentioned by him (see Nos. 6, 13 and 14 in the list) as 
chiefly active, were also shown on September 20, and I can confirm hhn 
in this, though I saw nothing of the shower between a and 7 Pegasi. The 
following table is a summary of my observations : — 

September and October radiant points (deduced from 150 meteors) 
Sept. 10 — 20 (28) and Oct. 13—29 (122), 1876. 

Greg's. 

Position of Radiant No. of No. 

No. Dates, 187$. in. at. Meteors. 1874. 

R.A. Dec. N. 

1 Sept 20— Oct 25. Musca ... 48 26 19 129 

2 Sept 18— Oct 21. Cassiopeia ... 14 50 13 173 

3 Oct 17— 2$. Orion ... 88 17 8 157 

4 Sept 17— Oct 21. Pisces ... 1$ 1 1 14 195 

5 Oct 13—29. Lynx ... 126 49 11 141 

6 Sept 17— Oct 25. Lacerta ... 317 57 10 130—144 

7 Oct 14—25. Auriga ... 90 58 6 136 

8 October 14—17. Cetus ... 38 12 5 138 

9 Oct 13 — 25. Camelopardus 48 71 7 193 

10 Sept 10— Oct 21. Andromeda ... 358 26 7 194 

11 Sept 17— 2a Cygnus ... 313 43 4 151 

12 Sept 20— Oct 29. Ursa Minor... 161 84 7 128— -143 

.3 Sept«,-0ct.9.j?e1:er"";:: I 'I \\ 

14 Sept 16 — Oct 25. Lacerta ... 346 44 6 160 

15 Oct 21 — 29. Taurus ... 61 18 6 156 

16 Oct 25—29. Gemini ... 109 23 6 142 

12 meteors were not conformable to either of these radiants. 

Notes. 

1. An active radiant, well defined. Max. Oct 14, 15. 

2. Bather diffuse but active. Max. Oct 13. 

3. Meteors rapid with trains. Radiant, well defined. 

4. An active radiant. Meteors very slow. Max. Oct. 21. This is a 
mean of two showers, 11 -f 8 and 20 + 14. 

5. Diffuse ; perhaps two showers in this region ? 

6. Rather active. Meteors r^ pid, white and trainless. Mean of two 
feeble showers, 326 + 51 and 309 + 64. 

7. Well marked, though somewhat inactive. Meteors rapid, trains. 

8. A feeble shower. Meteors very slow ; perhaps confused with 
No. 4. 

9. A continuation of a new radiant (Sept.^ in Tarandus. Mean of 
two feeble showers, ^2 -[- 70 and 65 + 71. 

10. A feeble radiant near a Andromedse. Max. Oct 21. Gruber 
gives (1874) anew position at 2 -[- 25, which is no doubt identical with 
this. 

11. A feeble continuation of the Cygnids. (Aug.) - 

12. Diffuse though marked radiant, giving very rapid white meteors. 

13. These are probably the same = mean 35 + 38, quite distinct from 
the Muscids (No. i), and same as G. 129, 36 -f- 35. 

14. A feeble continuation of an August shower. 

15. Somewhat inactive though a marked shower, 

16. Meteors very rapid. Max. Oct. 30, a.m. 

None of these positions are absolutely new, though No. 9 has not been 
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seen before in Oct and No. 10 has only been detected by one foreign 
observer. The others are useful as confirming previous determinations, 
and this was much required in several cases. I have given the number 
of meteors from each shower as this is important, not only as showing 
the intensity, but as giving the probable value of the positions 
deduced. 

I found meteors rather numerous in October. In twenty- three hours 
watching between 13th and 29th 1 saw 155 and recorded 122 of these. 
Subtracting two hours of moonlight (on the 25th, four meteors), and 
deducting one-sixth of the watch during which attention was engaged in 
mapping, temporary absence, &c., we get the horary number of 8'6 for 
Oct. 13—29. (one observer looking eastward, p.m.) But in the latter 
half of July and first half of August I found them equally numerous, 
even excluding the Ferseids, for the Cassiopeids and Draconids were very 
active then. 

I am, sir, your obedient servant, 

W. F. DENNING. 

Ashley Down, Bristol : 
November 5th, 1876. 



LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 
DECEMBER, 1876. 

By W. R. Bibt, F.R.A.S., F.M.S. 



In our list for October, p. 245, we noticed that Neison in Map XXII. 
gives a crater aligning with Rosse, the crater b, and the three peaked 
mountain XII. of the synopsis. This crater is situated between b and 
XII. (IV. Bp 9) in a line with b and Eosse, nearly at right angles with the 
line from the shallow crater XI. to the mountain XXI II. of the synopsis — 
see List for November, p. 271. This line is continued through Fracas- 
torius to the south border, through Nos. 4, 8, 27, 23, to 18 and 19 of 
Simms's sketches, who gives on his sketch of August 8, 1876, a crater 
chain or cleft from 27 to 7 which he marks 30. This crater chain is not 
one of those given by Ingall — English Mechanic, September 16, 1870, 
p. 602 — but crosses the one from a to 6 in his diagram. That it is not 
Ingall's chain from c to 6 is clear, for a line along Ingall's chain cuts the 
ridge just within the south-west border of Fracastorius, while that along 
Simms's chain is inclined fully 40° to that along Ingall's ; the question, 
therefore, arises, Did Ingall miss the chain seen by Simms more than six 
years later than Ingall's observation, or has there been an alteration in 
the disposition of these minute objects ? Of course further observations 
are necessary to determine this point. Simms considers this chain to be 
the western part of Neison's rill 0, shewn by Gaudibert, English 
Mechanic f June 30, 1876, p. 405. Neison records this part of the cleft 
as discovered in 1873, eastern part by Gaudibert in i87ii. 

Ingall's chain was seen in 1870. Gaudibert shows the cleft as running 
between the central mountain (undesignated by him) and Ingall's c, 
Neison (Map XIX.) shews it as just south of 9 or Ingall's c. After 
having crossed the cleft, the line from Rosse to the south border of 
Fracastorius on Gaudibert's sketch terminates with his object 22, which 
is undesignated by Neison. 
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ASTRONOMICAL OCCURRENCES Jf'OR DECEMBER, 1876. 



DATS. 


Frinoipa] OoouiTenoeB. 


Japit«r'B SateUites. 


Keridian 


Fri 


1 


b. m. 

15 59 


Near approach of B.A.O. 
1648 

Saturn's Bing : 
Major axi8»38'''24 
Minor axis=5"'96 




h. m« 8. 


h. nL 
Aide, 
baran. 

II 442 


Sat 


2 




Sidereal Time at Mean 
Noon, i6h. 46m. 40*096. 






II 4^0 3 


Sun 


3 


19 52 

20 11 

23 


Ocoultation of k Gemi- 

norum (3^) 
Beappearance of ditto 
Superior conjunction of 

Mercury and Sun 


the Sun. 




II 36 3 


Mon 


4 


3 
5 


Conjunction of Jupiter 

and Sun 
Conjunction of Jupiter 

and Mercury, 1' 30' S. 


i 




II 32 4 


Tues 


5 
6 


17 19 

18 IS 

19 25 


Sun's Meridian Pusaa^^e 
8m. 58t)2s. before 
jxLeau x^fMJU 


near 


11 28'S 


Wed 


Occultation of p Leonis 

Beappearance of ditto 
Near approach of 49 
Leonis (6) 


2 




II 24 5 


Xuur 


7 


14 23 


C Moon's Last Quarter 


1 . 




II 20*6 


Fri 


8 










II 16*7 


Sat 

Sun 


9 






.0 




II 127 


10 










11 8-8 


Mon 


1. 1 


16 


Conjunotionof Moon and 
Mars S 9' N. 


.S 




11 4-8 


Tues 


12 


& 


Conjunction of Moon and 
Venus 40 N. 






11 0*9 


Wed 


13 
14 






•§ 




10 S7'0 


Thur 




Conjunction of Moon 
and Jupiter 5' 30' N. 






10 531 


Fri 


15 


6 13 
21 


• New Moon 
Conjunction of Moon 

and Mercury 2* 51' N. 
Illuminated portion of 

disc of Venu8=o*820 
Dluminated portion of 

disc of Mars=o*9<;^ 


SateUites of 




10 49*1 


Sat 


16 










10 45*2 


Sun 


17 




Sidereal Time at Mean 
Noon I7h. 4Sm. 49M'?s. 






10 413 


Mon 


18 




Sun's Meridian Passage 
2m. 53-348. before 
Mean Noon 






10 37 3 


Tues 


19 










10 33 '4 


Wed 


20 








4^00 





Astronomical Occurrences for December. 



DATE. 


Principal Oocmrences. 


Japiter'8 SstelUtes. 


Meridian 
Passage, 


Thur 


21 


h. m. 

2y 


NetLT approach of 64 

A^uarii (6^) 
Conjunction of Moon 

and Saturn 0* 55' S. 
Saturn's Bing : 

Major axis =37" -04 

Minor axis =5" '40 




h. m. s. 




h. m. 
Alde- 
baran. 

10 25-5 


Fri 


22 


5 57 

7 32 


Near approach of 96 

Aquarii (5iJ 
Near approach of B.A.C. 

8x34(4) 




10 21*6 


Sat 


23 


11 41 


^ Moon's First Quarter 


s 

QQ 




10 177 


tjun 


24 


5 4 

7 13 
7 

7 26 


Occultation of 60 Piscium 
(6) 

Reappearance of ditto 
Occultation of 62 Piscium 

Reappearance of ditto 
Occultation of 6 Piscium 
„(4i) 

Reappearance of ditto 


nearness to the 




10 137 


Mon 


25 










10 9*8 


TiieB 


26 


9 10 

9 53 

13 55 

14 41 


Occultation of B.A.C. 

782 (6J) 
Reappearance of ditto 
Occultation of u Arietis 

Reappearance of ditto 


through 




10 59 




Z 1 


15 13 

15 2^ 

16 14 
1547 

16 17 

15 50 

1638 

16 19 

16 30 

17 2 

17 7 

17 19 


Occultation of 16 Tauri 

Reappearance of ditto 
Occultation of 17 Tauri 

Reappearance of ditto 
Occultation of 19 Tauri 

Reappearance of ditto 
Occultation of 20 Tauri 
^(5) 

Reappearance of ditto 
Near approach of 23 

Tauri (5) 
Occultation of rj Tauri (3) 
Reappearance of ditto 
v/ccuita tion 01 20 1 aun 

Near approach of 27 
Tauri (4) 


Satellites of Jupiter invisible 




10 2X) 


Thur 


28 


3 49 

4 19 


Occultation of Tauri 
iSh) 

Reappearance of ditto 






9 58-1 


Fri L9 

•i 


6 16 

14 16 
14 .«>4 


Occultation of B.A.C, 

1746 (6i) 
Reappearance of ditto 
Occultation of 136 Tauri 

Reappearance of ditto 






9 54*1 
9 50 2 


Sat 


30 


958 


Pull Moon 






Sun jsi 


44 I 


Occultation reappear- 
ance of K Gemmorum 
(3i) 


Dig 


iti7Prl hy V 


. 9 46-3| 
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THE PLANETS FOR DECEMBER, 



At Transit ovbb the Meridian of Greenwich. 



FUnets. 










Meridian 


Bate. 


Bt. Afloension. 


Declination. 


Diameter. 


Passage. 






h. m. s. 


/ 




h. m. 


Mercury... 


1st 


16 31 12 


S.22 41 


4"-6 


23 4+"6 




9th 


17 18 42 


S.24 33 J 




4*4 


1 


17th 


18 14 33 


S.25 24 


4"'-8 
i3"-9 


287 


Venus ... 


25th 


19 10 53 


S. 24 39i 


53 4 


I8t 


14 8 45 


S. 10 52 


21 22*5 




9th 


14 46 34 


S. 14 2 


i3"-3 


21 28-8 




17th 


15 25 37 


S. 16 53 


12" -g 

12"$ 


21 36-2 


Saturn ... 


25 th 


^0 55 


S. 19 161 




21 45*0 


1st 


22 18 38 


S. 12 23j 


■ 


i5''-4 

is"*! 

W'9 


5 35 




9th 


22 20 13 


S. 12 131 








17th 


22 22 9 


S.12 11 




4 35-6 


Neptune ... 


25th 


22 24 26 


S.11 48 


4 6-4 


2nd 


2 5 29 


N.io 47j 




9 173 




1 8th 


2 4 24 


N.io 42j 






8 13-3 



Mercury sets close to the sun at the beginning of the month, but he 
may be observed towards the end of the month after sunset 

y enus rises about three hours and a half before the sun at the 
beginning of the month, the interval decreasing. 

Saturn seta about an hour and a half before midnight at the begin- 
ning of the month, the interval increasing. 

SATELLITES OF SATURN. 



Approximate Greenwich sidereal times of conjunctions and greatest 
elongations occurring between i8h. and 6h. Greenwich sidereal time, 
f. conj. with following edge of ring. n. north of ring, 
p. „ „ preceding „ „ s. south „ 
sup. superior conj. with centre of ball. e. at greatest eastern elongation. 

„ w. western „ 



inf. inrerior 
1876. Gr. Sid. Time, 
h. 

Dec. I 18*5 

I9'2 

21-8 
22*4 
29 

2 i8-4 

193 
? 223 

22*9 Kfiea. 

23-6 Dione. 

0- 4 Encel. 

1- 8 Tethys. 
2*5 Mimas. 

3 20-0 Dione. 
2 1 '6 Khea. 
23*3 Encel. 

0-5 Tethys. 



inf. 8" 
sp. 
sp. 
sp. 



Dione. 
Tethys. 
EnceL 
Dione. 
Encel. 
Tethys. w. 
Mimas, w. 
Khea. inf. 12'' s. 
Encel. e. 
lapetus. sup. 10'' s. 
sp. 
np. 
sf. 



1876. 



Gr. Sid. Time, 
h. 



1-2 

4- 3 
20-3 

20-8 

232 
238 
08 
1-9 
4*9 

5- 3 
18-4 

21*9 

%l 

13 

5-8 
207 



Mimas. 
Encel. 
Rhea. 
Encel. 
Teihys. e. 
Mimas, w. 
Khea. sup. ii' 
Encel. np. 
Dione. 
Rhea. 
Encel. 
Tethys. 
Mimas. 
Encel. 
Dione. 
Rhea. e. 
Encel. w. 
Tethys. np. 
Tethys. e. 



np. 
w. 



w. 
nf. 
sf. 



sp. 
nf. 
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1876. 



Mimas. 
Encel. 
Dione. 
Rhea. 
EnceL 
Tethys. 
Titan. 



8 



Gr. Sid. Time, 
h. 

21*2 
223 

2*5 
27 

33 
4-6 

133 
7 19-4 
198 

19- 9 
22-8 

2-2 

186 
187 
19*2 

238 

2-0 

4-8 

20'4 

21- 3 

0*2 
07 

37 
4*1 

4- 6 

20- 2 

23*4 

1*2 

3*3 
5*3 
II 20 

22*2 

22- 8 
05 

17 
2*0 

51 

5- 2 

181 

20-9 

217 

22- 

23- 2 
07 
27 

3-8 
192 
19-6 



8f. 
Sf. 
Sf. 

, sf. 

inf. 26" 8. 



np. 



nf. 



sp. 
nf. 



10 



Tethys. 
Encel. 
Mimas. 
Dione. 
Encel. 
Tethys. np. 
Tethys. e. 
Mimas, w. 
Encel. 
Dione. 
Encel. 
Tethys. 
Encel. 
Mimas. 
Bhea. 
Dione. 
Encel. 
Dione. 
Tethys. 
Encel. 
Dione. 
Mimas. 
Encel. 
Tethys. 
EnceL 
Mimas 
Dione. 
Rhea. 



sf. 
np. 
e. 
nt 
sf. 
sf. 

inf. 8" 
nf. 
sp. 
sp. 
e. 
nf. 
nf. 
e. 
e. 
np. 

inf. 11'' 



12 



13 



Tethys. np, 
Encel. np. 
Rhea. 
Dione 
Mimas. 
Tethys. 
Encel. 
Dione. 
Tethys. 
EnceL 
Dione. 
Rhea. 
Mimas. 
Encel. 
Tethys. 
EnceL 
Tethys. 



sp. 
e. 
e. 
nf. 
nf. 

inf. 8'' 
sf. 
sp. 
sp. 
w. 
e. 
w. 



sp. 
e. 
np. 



1876. 



Rhea. 
Dione. 
Mimas. 
EnceL 



14 



Or. Sid. Time, 
h. 

21*9 

232 
23-4 

0- 3 
2*4 
2-6 

183 
19*6 
22*0 
23-2 

1- 3 
4*2 
5-6 
7*2 

207 
207 

OX) 

1-8 

4'3 

15 
182 

194 
22 7 
0-6 
09 

^U 

21-5 
22*2 
2*1 

3*2 
5*4 
5*4 

198 

20*2 
22*4 
41 
4*1 
18-4 

i8-8 
18-9 

237 
2-8 
2-8 

20-0 
21'6 
23-8 

1- 5 

2- 2 

37 



15 



16 



17 



np. 
np. 
e. 
sf. 

Rhea. sup. 11'' n. 
Tethys. nf. 



e. 

e. 
nf. 
sp. 



Tethys. 
Dione. 
Mimas. 
EnceL 
Tethys. 
EnceL 
Rhea. e. 
Titan, sup. 24'' n. 
EnceL w. 



18 



19 



20 



Mimas. 
Tethys. 
EnceL 
Rhea. 
Dione. 
Encel. 
Mimas. 
Tethys. sp. 
EnceL sp. 
Dione. 
EnceL 
Mimas. 
Tethys. 
EnceL 
Dione. 
EnceL 
Tethys. 
Mimas. 
Dione. 
Rhea. 
Tethys. 
Dione. 
Tethys. 
Mimas. 
Rhea. 
Dione. 
Tethys. 
Encel. 
Tethys. 
Mimas. 
Dione. 
Rhea. 



e. 
nf. 
np. 
sf. 
w, 
sf. 
e. 



nf. 



nf. 
e. 
sf. 
sf. 
e. 



inf. 8" 
nf. 
sp. 



e. 
nf. 
nf. 



e. 
w. 

sf: 

inf. 10" s. 



Dione inf. 8" s. 
Tethys. w. 
Rhea. sp. 
Dione. sp. 



The semi-axes of the apparent orbits of the five inner satellites, and 
of the outer rim of the ring, expressed in semi-diameters of the bull's 
ec[uator. 
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Semi-major axis 
Semi-minor axis. 
Dee. I 
II 

21 



Ring. 
231 

0-36 
0-3S 
034 



Mimas. 
314 

049 
048 
0*46 



EnceL 
403 

• 0-63 
o-6i 
059 



Tethys. 
4*99 

078 
076 
073 



Dione. 
640 

ItX) 

097 
0-93 



Rhea. 
8-93 

i'39 
1*35 
1*30 



Polar semi-diameter of the ball o'9a 

Approximate positions of the satellites may be found with the help of 
the list of conjunctions and elongations in the manner indicated on 
page 277. 

Differences of right ascension and declination of Titan and lapetus 
and of the centre of Saturn. At oh. Or. Sid. Time. 



1876. 
Dec. 



9 
10 
11 
12 
13 
14 

II 

17 
18 

19 
20 
21 



a— A. 
s. 

+IO-47 
11*85 
11*56 

9- 65 
6*41 

+ 2*27 

— 2*17 
6-28 
9-40 

11*02 

10- 84 
807 
5-45 

— 1*15 
•f 3 32 

726 

IO'I2 
11*26 
11*29 

9*49 
+ 6*37 



Titan. 



^— D. 

// 

— 2*0 
137 
233 
29*6 
318 
293 

—22*7 
12*7 

— o*9 
+11X) 

21*0 
27-4 
29*3 
26.3 
19*2 
+ 9*2 

— 2'I 
13*0 
22'0 
27*8 

— 29*7 



a— A. 
s. 

+ O'll 

2*84 
5'55 

8-20 

io*8o 
13-31 
1573 
1803 

20-20 
2223 
24*11 
25*82 
27*36 
28*76 
2986 
30*83 

3i'6i 
32*18 
32-54 
3270 
+32*65 



lapetus. 



«-D. 

M 

— lO'I 

8*3 
6-5 
47 
2-8 
-0-9 
+ I'l 
31 
51 
70 
8*9 
10*8 
12*7 

l6*2 

17*9 
19*5 
21*0 
22*4 

237 
+24*9 



It has already been stated, on page 276, that the coi\j unction of 
lapetus, on Dec 2, is the last close conjunction for more than a dozen 
years to come. 

Observers, who may have succeeded in observing the times of any of 
the predicted conjunctions of the satellites, will oblige by communicating 
their observations. * A.M. 

66, Lambeth Road, S.E. 



ASTBONOMICAL EEGISTEB— Sulworiptions 



To June, 1875. 

Denning, W. F. 

To Sept., 1876. 

Eadaile, T. V. 
Lee, G. H. 

To Nov. 1876. 

Matthews, W. P. 



To Dec, 1878. 

Common, A. 
.Dausken, J. 
Dobie, Dr. 
Freeman, G. T. 
Harris, J. 
Remington, Major. 
Beside, J. 



received by the Editor. 

To March, 1877- 

Leigh, J. 

To June, 1877. 

Main, Rev. R. 
Noble, Capt. W. 

To Dec. 1877. 

Boe, A. de. 
Dawi^on, A. 



The Astronomical Se&rister is intended to apperir at the commencement of 
each month: the Subscription (including Postage to all parts of Great Britain 
and Ireland) is fixed at Three Shillingrs per Quarter, payable in advance, by 
postage stamps or otherwise. . 

The pages of the Astronomical Register are open to all suitable communications. 
Letters, Articles for insertion, &c., must be sent to the Rev. J. G. JA.CKd02(, 
darenee Boad^ Ckipton, E., not later than the 15th. of the M o nt ii. 
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APPENDIX. 



ON THE GREAT METEORS OF 1875, SEPT. 3, SEPT. 7 
AND SEPT. 14. 



It rarely happens that a brilliant meteor is observed with the accuracy 
necessary to enable its true path through the atmosphere to be deter- 
mined with much precision. Of late years numerous and reliable results 
have been obtained* demonstrating the heights at which fireballs, as 
well as ordinary shooting stars of small magnitude, appear and dis- 
appear, and the direction of motion of numerous meteoric streams, or 
star showers, has been determined with very great precision, considering 
the nature of the phenomena. 

The appearance of a fireball is so sudden and unexpected, and its 
duration is so transient that before the observer can begin to thiiik, it is 
gone, and he has to trust to his memory for any particulars regarding it 
If he ** know the stars " he may be able to describe its path with a 
certain degree of accuracy ; but even then in most cases he has to refer 
it to stars at some distance from the track, and if the meteor be very 
brilliant it extinguishes them, and still further increases the difficulty 
of describing its path. It is a fortunate circumstance when a meteor is 
seen to pass behind some terrestrial object, as a chimney, tree top, or the 
bars of a window, for then the observer can note with exactness the 
ground he stands on, the height of his eye, the precise point of the 
object struck, and being perfectly sure of these details (a mistake in any 
of them would be fatal) can, if necessary, return to the spot with an 
instrument, and determine the bearing and altitude of his mark. It is 
needless to say that this is rarely done, although the opportunities are 
frequent 

It will not be out of place here to remind observers that the important 
details to report are not those which most attract attention. Colour, 
brilliancy, streaming tails and explosions are of small account compared 
with the pathf and the duration in seconds of time. Every possible care 
should be taken to describe the former accurately, and to count the latter. 
The most careful and experienced observer, however, does well if he 
secure a single point in the track with the accuracy of a degree of space, 
while errors of 5°, or much more, are often unavoidable. Angles, 
whether altitudes or distances, should never be estimated in degrees. 
Most persons (as has been often before remarked) guess altitudes at 
double what they really are, and ^Hhe zenith*' means anything higher 
than 45° or so. 

Of the somewhat numerous reports of the brilliant meteors of 1875, 
September 7 and I4t, there are several describing the path with unusual 

* In this country chieflv through the untiring energy of Prof. Alexander Herschel. 
tMoHt of which were kindly sent to me iu answer to au appeal in the TimeB 
newspaper. 



Bt Captain Q. L. Tupman, R.M.A. 
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precision, and there is exceptiunal consistency in the estimated durations. 
These have yielded such good results that it cannot but be interesting to 
give them at length, as well as the true paths through the air and the 
orbits they were describing in space which I have calculated from them, 
on the supposition, in regard to the orbits, that they were moving in 
parabolas. 

In all three instances the observed velocity (as given here) of motion 
through the air was found, and the mean value adopted, before the 
relative velocity on the assumption of parabolic motion was computed. 
The agreement between the observed and calculated velocities proves the 
correctness of adopting the parabolic orbit as the basis of calculation, 
and also that these small bodies were moving in ellipses of very great 
eccentricity. If the connection between comets and meteors had not 
been already demonstrated, this fact would have been very significant. 
As yet these and allied investigations have never led to the detection of 
an approximately circular orbit. The orbit of the Biela Comet Meteors, 
the most nearly circular yet discovered, has an eccentricity of 75. 

The method adopted in reducing these observations, which does not 
appear to be very eenerally known, is as follows : — 

All the recordedpaths are laid off, as portions of great circles, on a 
celestial globe.* These are then prolonged backwards to discover a 
common point of intersection which is the astronomical Badiant Point. 
They are also produced forwards until they meet the horizon, (the pole 
of the globe being set for the latitude of each observation, if necessary,) 
and give the azimuth on which each observer would have seen the meteor 
apparently strike the earth, on his own level, had it continued so far in 
the same direction of motion. These azimuths being plotted off on a 
chart representing the places of observation in their relative positions in 
plan on the earth (a good map in fact), should intersect one another at 
the spot where the meteor track produced strikes the earth. If one end 
of a straight line be s.ipposed to rest upon this spot and the other to 
point in the direction of the astronomical radiant, such line would be 
coincident with the meteor's true path in the air ; and the co-ordinates of 
the observed places of the beginning and end of the visible track, as seen 
at different places, would, if accurate, all indicate the same portion of 
this line as that which the meteor traversed. It must always happen 
that the terminal point is the more accurately fixed : an independent 
determination of the position of this point, from its own azimuths and 
altitudes, being therefore made, the line of motion is made to pass 
through it while remaining parallel to its former position, and the most 
accurate result possible is obtained. 

If any one observer fix accurately any point whatever in the apparent 
path as seen by him, without the probability of a mistake — such as 
seeing it cross the disc of the moon, or occult a well-known star — the 
calculated path must satisi^r such condition, and there will generally be 
accidental circumstances which the calculator must duly weigh. Those 
who have attempted these reductions only know how marvellously wild 
and inaccurate the descriptions often are although given with con- 
fidence. 



* One of twelve iiicheH di.inietcr iti very cuiiveiiicnt. 
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Meteor of Sept. 3, gh. $$m. G.M.T, 



1. The Rev. F. Simcox Lea, at Tedstone Delamere Rectory, near 
Worcester, lat. 52° 13^' N., long. 2° 27' W., at about gh. 55ni., saw, 
through one of the windows, a brilliant meteor fall vertically from 
altitude 25° to alt 15°, on the true azimuth S. 35° E. The azimuth was 
obtained from that of distant objects shown on the ordnance map, which 
were immediately below the meteor. An altitude judged to be equal to 
that of the meteor at first appearance was measured * 

" The path, which was vertical, was only in a small arc before disap- 
pearance. I saw the whole, the clouds being only thin and fleecy. From 
memory it may have been somewhat more than the distance between the 
pointer-stars of the Great Bear ; but this is only a very rough guess." 

2. Mr. Lucas, of the Radcliffe Observatory, writes :— " My entry 
on Sept 3, very hastily written down, was gh. S5m., Jup. x 3. Blue to 
green, 5s. Saturn, nearly vertical. Path about 11° slightly eastward. 
Burst Hazy.'* 

" I had been observing with the transit circle under very unfavourable 
circumstances, the sky being much clouded, and went to the south door 
to see if there was a prospect of a clearing in time to see the meteor 
leave the small star just to the west of Saturn and pass in its course 
under d CapricornL The sky was very hazy or clouded in the south 
below Saturn so that I could not see any stars. I do not think the 
duration of 5s. can be much too long, as I always begin to count as soon 
as I can on the appearance of a meteor, and I cannot get very much out 
in 5 s. I may be one second in excess sometimes. At disappearance it 
threw off a piece about the apparent size of Saturn.** 

3. G. L. Tupman, at the Royal Observatory, Greenwich, Sept. 3, gh, 
52m., G.M.T. — " I was facing S.S.W. and saw a brilliant fireball falling 
exactly vertically close to a Aquilse, between a and )3. Although its 
motion was exceedingly rapid, in falling some 20° it sensibly diminished 
in brightness, then burst out again with blinding intensity —for a moment 
almost as bright as the sun. Keeping the eyes steady fixed on the point 
of disappearance, after a second or two I saw it was about one degree to 
the left, and less than that below k (39) Aquilae. Duration, 1*5 to 2 
seconds ; colour, white ; no streak. The meteor seeemed to have a 
diameter as large as 15 minutes, but that may have been entirely optical. 
It is hardly possible to mark the track of so bright a meteor more accu- 
rately than this. Neither the azimuth nor the altitude at the finish can 
be a degree in error. 

4. Mr, E. Lawford, F.S. A., Leigh ton Buzzard, Sept. 3.—** On Friday 
evening a little before 10 o'clock, facing the S.W., I was startled by a 
meteor of great brilliancy shooting downwards. My first idea was that it 
was a rocket falling^ but I am convinced from your description in the 
Times that it was the meteop which you describe, and which answers 
in every way to the brilliant object that attracted my attention." [The 
italics are mine. — G. L. T.] 

The local co-ordinates of the path are, the meteor falling vertically 
everywhere : — 



True 
Azimuth. 



Altitudes. 
Beginning. E 



End. 



o 



o 



Tedstone S. 35 E. 
Oxford S. 12 E. 
Greenwich S. 22 W. 



15 

29 



* This is very different from guessing the ultttude in degreett. 
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and the radiant point was the zenith or in B.A. 311^, north declination 
52°, with small error. 

The azimuths intersect one another at a point 57 nautical miles south 
and 23 west of the Boyal Observatory, or in latitude 50° 31' N., longi- 
tude oP yf W., 14 nautical miles S.S.E. of Selsey Bill in Sussex. The 
meteor was therefore descending vertically over this point, and from the 
altitudes the heights are obtained in statute miles as follows : — 



Tedstone. Greenwich. Oxford. 
Bednning 67 78 43 
End 40 39 22 
Length of path 27 39 21 



The Oxford observation is very discordant in altitude and duration. 
As seen at Greenwich the downward motion was very rapid, and appears 
to have been about 20 miles a second. 

The neighbourhood of the radiant point has long been recognised as a 
point, or rather area of departure of shooting stars as the following 
observed positions show : — 

o o 

306 + 59 
315 + 4* 
310 + 47 
310 + 58 

319 + S3 

The mean of these is 312° -|- ^2°, a remarkable coincidence ; but the 
propriety of taking the mean is questionable. The last, 319° -f 53°, is 
undoubtedly identical with that of the meteor, bein^ less than 5° distant. 

The adopted radiant, 311® + 52°, gives the following elements of a 
parabolic orbit 

Ascending Nod6 161° 
Inclination 43 
Perihelion distance '911 
Longitude of the perihelion 17^ 
Aphelion ecliptic longitude 189 
Do. latitude + 24 

Motion Direct 

In this orbit the relative velocity is 18*3 statute miles per second. 
The observed velocity was about 20, a perfectly accidental agreement 



Detonating Meteor of Sept, 7, u A. 21 m. GM,T. 

1. Mr. Wilfred Airy was driving to Ipswich along the Henley Road, at 
iih. 20m. p.m. Sept. 7, and saw a very fine bluish-white meteor which 
started as a single ball of fire, but after about half its run parted into 
two. The course slanted downwards from left to right at an angle, by 
estimation, of something less than 45° with a horizontal line through 
Altair^ very close to which star it vanished. It lasted but a short time, 
say two seconds at most, and lighted up the country like a big rocket at 
bursting. Lat. 52° 4' N., Long. 1°. 10' E. 

2. Mr. W. A. Schultz, from the Lewisham Road (L.C.D.R.) station, 
on Sept. 7 at iih. 20m. observed a meteor three times the size of Jupiter, 
of bluish-white colour, moving from the direction of 2° below a Anarom. 



Heis 
Clark 

Greg & Herschel 
Tupman 

Schiapparelli from | 
Zezioii s observations t 



August 31 
August 13 
August 4 
August 13 

Sept S 
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northwards to near Capella. Duration 1*5 seconds. Fine train. It was 
of extreme brilliancy and emitted magnificent blue and red sparks. Lat 
51^27', long 0° 2' W. 

3. Mr. J. Barnaby, at Maidstone, on Sept. 7 at iih. 23m. p.m., noticed 
the northern sky brightly illuminated, and looking up saw a brilliant 
meteor falling a little to the east of the Great Bear, which must have 
passed near the zenith. Its duration was nearly five seconds. Mr. 
Bamaby kindly revisited the spot and made a chart of the path, referred 
to the stars, which places the beginning in the E.N.E. (true) at an altitude 
of 60° and the end N. by E. \ E., 32°. Lat. 51° 16' N., long. 0° 32' E. 

4. Messrs. Lucas and Bellamy, at the Badcliffe Observatory, Oxford, 
on Sept 7 at iih. 21m. G.M.T. observed a large meteor, about twice the 
apparent size of Jupiter, increasing to about four times that of Jupiter, 
with a tail of 5°, move from near 4 Arietis to near /Tauri, where it burst 
into five or six pieces. Colour blue to green, with red at bursting 
Duration about 7 seconds, counted. Lat 51° 45 i' N., long. 1° 16' W 

1875, Sept. 23, with additions]. 

5. Mr. H. Corder, Writtle, near Chelmsford. Sept. 7, at iih. 23m. — 
I did not see it at first, but heard that it rose upwards from the S.W. 

[? S.E.] bursting like a sk^-rocket into a number of pieces, then fading 
away and bursting out agam. At first it was of a blue colour. It was 
sufficiently brilliant to light up the country. When I saw it it had just 
passed above a Andromedse, and was of a decided mauve tint and double. 
It rushed along at a great speed, with an unsteady flickering lieht of 
great brilliancy, and disappeared near the cluster in Perseus [xj. It 
left no train, but was followed by a few sparks. One minute and three- 

Suarters after disruption I heard a double explosion, like the firing of a 
ouble- barrelled gun at a distance, followed for about fifteen seconds by 
a rolling sound Hke distant thunder. (^Astrmomxcal Register, XII. 1 246.) 
Lat. 51^ 44' N, long. 0° 25' E. 

6. Mr. A. Lindemann, Charlton, Kent. Sept. 7, at iih. 23m. p.m., 
observed a remarkable meteor, of a bright yellow colour, shoot from y 
Andromedse, between a, jS Persei to near c Aurigse. Its disc was about 
two minutes [? degrees] in diameter. For some 30° of its path it 
emitted sparks, like stars of the second magnitude, to 5° or 10° behind 
it. About o*2s. before it disappeared it divided in two, and at that 
moment the track was surrounded by bright blue light. One portion 
was retarded in its flight, but lasted a little longer than the other. The 
separation took place gradually ; at the time of disappearance the two 
parts were six minutes [? degrees] apart. The track [streak] disappeared 
about half a second after the meteor, the duration of which was 1*53. to 
2s. Lat. 51° 25' N. Long. 0° 4' E. 

7. ** B. H." At Balham, Surrey, TiTnes, Sept. 9, 1875. ** The meteor 
was different from several other meteors of the first class that I had 
before seen, in this respect — that it was double-headed, conveying the 
idea of a dumb-bell of many coloured lights travelling in its axial direc- 
tion and carrying a tail behind it, the whole apparition, heads and tail, 
being from 10° to 15° in length. I faced E.N.E. when it first 
appeared, its path commencing at 70° of altitude, upon a vertical line 
drawn through the star Aldebaran in Taurus ; its course was oblique to 
the left, and it travelled on a line drawn from near the star Algol in 
Perseus, through Capella in Auriga, disappearing at an altitude of 40° 
in E.N.E.* 'I he first portion of its path was hidden from view by 

* When altitudes are guessed iii degrees they are Kenerally to he halved. In this 
case they should be 46' and 29<» to accord with the description of the path referred 
to the stars. 
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the roof of the verandah beneath which I walked. The sky was witboat 
a fleck of cloud. The time was 11.20 p.m. Lat. 51" 2/ N. Long. 
0° lo' W. 

8. Mr. G. Insall, Greenhithe, Kent, Times, same day. "About 11.20 
my brothers and myself were suddenly surprised by the night being lit 
up as if by lime or electric light. On looking round we found the cause 
to be a most splendid meteor which almost directly split in two, each 
piece dropping fragments behind it. Its apparent course was from the 
I'leiades m a slight western slant towards the earth, and disappeared, or 
went out, about 20 ft. from the earth, as it seemed. Its appearance was 
like the fireballs thrown up at the Crystal Palace — the two portions 
pear-shaped, with the points upwards, the thickest portions of a brilliant 
white shaded off at the points to red and green." Lat. 51° 2^' N. 
Long. 0° 10' W. 

9. Mr. T. Lynn (of the Royal Observatory), on Blackheath, Tima, 
same day (corrected). " On the night of the 7th of September, as I was 
crossing Blackheath, the whole hemisphere appeared to be suddenly 
illuminated by a brilliant light, and it was a few seconds before I per- 
ceived the cause to be a splendid meteor in the east, which resembled a 
beautifully coloured bar of flame. While I was looking at it it passed 
from /3 Fersei across the middle of the constellation Auriga when it dis- 
appeared. I found the time to be 1 1 '20/* 

From the first seven of these reports, the following local co-ordinates 
of the path are obtained : — 



Place. 


Beginning. 


End. 


Earth- 
point.* 














Azimuth. 


Alt 


Azimuth. 


Alt. 


Azimuth. 


Ipswich 

I^wisham 
Maidstone ... 

Oxford 

Writtle 

Charlton 
Balham 


S. I9"W. 
N. 86 E. 
N. 22 E. 
S. 65 E. 
S.38 E. 
N.86 E. 
N.76 E. 


60 

38 
62 

46 


S. S4°W. 
N.52 E. 
N. 13 E. 
S. 85 E. 
N. 58 E. 
N. 57 E. 
N.52 E. 


36° 
29 

32 
18 

59 
29 
29 


S. 8o°W. 
N.34 E. 
N. 9 E. 
N.82 E. 
N. 20 E. 
N. 40 £. 
N. 29 £. 



The radiant point is satisfactorily given at 347° +15° with a probable 
error of 2°, or S. 16° E., at Alt 54°. (See the discussion of the Great 
Meteor of September 14, page 16.) 

The azimuths of the earth-point (using the mean of Charlton and 
Balham as one) place it close to the middle point of the line joining 
Sudbury and bhalford in Kssex. By comparing the terminal altitudes in 
pairs, and giving double weight to Ipswich and Writtle from their prox- 
imity and precision of description, a much more accurate position is 
found for the point of disappearance, over latitude 51° 47', longitude 
43' E. (5 miles E.S.E. of Witham) at the height of 22 statute miles. 

The individual determinations of this height are : — 



• The *' Earth-Point " is the place where the meteor-track produced meets the 
surface bf the earth. It is so called by Professor A. S. Herschel. 
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Ipswich 
Lewisham 
Maidstone 
Oxford 
Writtle 
Charlton 
Balham 

Mean, rejecting Oxford, 22*0 „ 

Oxford is rejected because it is much more distant than the other 
stations ; an error in the altitude in degrees produces double the numeri- 
cal effect on the height in miles. 

The direction of motion given by the radiant point, viz., S. 16° E., 
altitude 54°, in combination with the terminal point just found deter- 
mines the exact position of the earth-point and the line on which the 
meteor must first have appeared. At Lewisham and Oxford it was first 
seen at the height of 82 st. miles, already very bright, immediately over 
the middle point between Ashford and Hythe in Kent. T^e observer at 
Writtle next saw it at a height of 67 miles over Faversham. It had two 
heads, one close behind the other, or divided itself at mid-course, the two 
parts slowly increasing their distance apart by retardation of the hinder- 
most, as they rushed through some 50 miles in something under three 
seconds of time. This appears to be a proof of sensible retardation by 
the density of the atmosphere, although its pressure could hardly have 
exceeded two-tenths of an inch of mercury. Had the meteor remained in 
existence another second it would have fallen into the village of Castle 
Hedingham, about 5 miles S.W. of Sudbury. The heated matter left 
behind it in the form of a tail was visible along 10 or 15 miles of its 
path. 

The following table shows the theoretical local co-ordinates required 
to satisfy the above path for comparison with those observed on page 



Place. 


Beginning. 


End. 


Azimuth. 


Alt. 


Azimuth. 


Alt 


Ipswich 

Lewisham 
Maidstone 

Oxford 

Writtle 

Charlton 
Balham 


S. i8°W. 
N. 87 E. 
N. 25 E. 
S. 66 E. 
S. 38 E 
N. 76 E. 
N. 78 E. 


51" 

54 

60 

38 
63 

46 


S. 47*W. 
N. 55 E. 
N. 10 E. 
N.88 E. 
N. 70 E. 
N.47 E. 
N.57.E. 


38^ 

30 

31 

^ 

31 
26 



In this table the local beginning is chosen as near as possible to that 
observed, but the end is the same for alL It is very exceptional to find 
ch agreement with observation as is here shown. 



I9'6 statute miles. 

22- 

23- », 
27.6 

220 

21*3 

241 », 
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Mr. Henrv Corder, at Writtle, one minute and three quarters after the 
apparition, heard a sound like the firing of a double-barrelled at a 
distance, and for a quarter of a minute afterwards a rolling like thunder. 
The terminal point was 25 st. miles distant from him, a space which 
sound would require exactly two minutes to traverse. It is certain, 
therefore, that the sound was produced by the meteor (each half perhaps 
causing a distinct sound), at, or nearly at, its terminal point. It is 
puzzling to account for the production of a sound so intense in a medium 
so rare as the air at 22 miles from the surface. A bona fide explosion is 
very improbable if the body be small enough to be entirely consumed in 
a few seconds, as is the case with most " detonating meteors. 

The velocity of the meteor's motion is given very differently from the 
various estimates of the duration — as is generally the case. 

The observation at 

Ipswich gives 20 miles per second, or less. 
Ivewisham „ 45 „ 
Maidstone m 15 » 
Oxford ,,13 n 

Balham n 17 

Allowing the observed duration at Lewisham to apply to the average 
length of path instead of to the very long one recorded there, the above 
Telocity of 45 would become 25 miles per second. One second has been 
deducted from the Oxford duration. The mean velocity is 18 miles per 
second, which is probably within 5 miles of the truth. 

Seen from Greenhithe the meteor passed over the cluster in Perseus 
(x)) which Mr. Ingall no doubt mistook for the Pleiades. It disappeared 
at an altitude of 37°— described as about 20 feet above the ground. 

From Blackheath it passed a few degreed over /3 Persei and just 
entered the constellation of Auriga. 

Great Detonating Metwr of Sept, 14, 8^. 27^1. G.M,T, 

1. G. L. Tupman.— Half-a-mile east of the Royal Observatory, 
Greenwich, on Sept. 14 at 8h. 27im. G.M.T. I saw a fine fireball 
descending slowly from the north in the direction of the minute hand 
of a clock when it is at 40 minutes. The full moon was shining brightly 
behind me, overpowering the small stars, so that I could not note its path 
accurately. It disappeared behind the comer of a house perhaps 100 
yards from me. Holding my stick up at the proper slant the path 
carried backwards seemed to cut 7 or ^ Cassiopeia, or pass a trifle below 
them, a Urs. Maj. was nearly over the comer of the house, but a trifle 
to the left ; a minute or two afterwards I took careful notice of the 
ground I was standing on, and of the house, and afterwards found the 
corner to be in the true azimuth N 17° W., and the spot where the 
meteor appeared to strike it was 9^° above the horizon (measured with 
an instrument). The fireball was very bright, but of ordinary ap- 
pearance, three or four times brighter than Venus, long train, left no 
streak, colour white, motion slow and stately. It was about under 
Polaris when I first saw it, and I estimated the duration as 2 seconds, 
perhaps more. I did not count. Lieut. Neate, H.N., saw it from the 
Observatory grounds, but lost it behind a roof at mid-course, after seeing 
it for 2 seconds. Colour deep yellow, with red lower edge. Time 8.27. 
Lat. 51° 28^'. Long. 0° i' E. 

2. Rev. P. Simcox Lea, Tedstone Delamere Rectory, near Worcester, 
law the meteor for about a second crossing an opening in the trees from 
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right to left, at about the same altitude as the moon (16®). It was found 
afterwards that the azimuths were N. 59° E. and N. 48° E. (true). Lat. 
52° 13' N. Long. 2° 27' W. 

3. Rev. T. J. Smith, Tram Inn Station ($ miles from Hereford).-— 
Sept. 14, 8.30 p.m. Bright moonlight, no clouds, calm. A splendid 
meteor started from the position of y Androm., passed south of a 
Fersei, north of Capella, and extinguished near /3 Auriga. Its head 
was a beautiful greenish blue, of intense brightness even in the strong 
moonlight. The train narrow and straight of red sparks which con- 
tinued longer than the light of the head. It appeared to extinguish 
without any deionation. Estimated period of transit 10 seconds. About 

3 minutes after its passage very light cirrus clouds formed oyer its track, 
obscuring the stars for about 2 minutes, then dispersed. Latitude 52° o'. 
Longitude 2° 47' W. 

4. Mr. J. J. Allinson, Lynn, Norfolk. Sept. 7. — " At 8*20 p.m., the 
moon shining brilliantly in a cloudless and cleaf sky, I saw, very low 
down in the eastern heavens, a bright meteor of a pale bluish colour, 3 or 

4 times the size, and 2 or 3 times the brightness, of Venus at her largest 
and brightest. The bearing was about E. by N., and it seemed moving 
in a northerly direction, but by its getting larger, to be approaching the 
spot where I was standing. I should say it disappeared before reaching 
tne horizon.* 

" About four or five minutes afterwards, whilst looking in a south- 
westerly direction, I was attracted by a bright light in the north-western 
sky, and on looking towards that quarter observed a most splendid 
meteor, about the size and colour of the first, but much more brilliant, 
descending from a point in the neighbourhood of the last of the three 
stars in the tail of the Great Bear in.an almost vertical, but, I should say, 
somewhat irregular course. I thought it rather pear-shaped. I was 
standing on the top of a railway bridge, and unfortunately a train passed 
just at the moment, the steam from which somewhat obscured my vision. 
The meteor disappeared when about halfway between the point at which 
I first observed it and the horizon." 

[Mr. Allinson kindlj^ revisited the spot and traced the track on a chart 
of the stars, from which it appears that the meteor became visible in 
N. 54° W., altitude 35° and disappeared in N. 53° W., 17°., but the track 
really continued nearly to the horizon. — G. L T. ] 

5. Mr. S. H. Miller ; a few miles N.E. of Wisbeach. Sept. 14, 8.25 
pan. — " I was driving towards the west and the moon shining brightly in 
a cloudless sky when my attention was attracted towards the north by 
the bright light of this beautiful meteor. It appeared to me to pass 
between /3 and 9 of Ursa Major towards X. f At first it was as large as 
Venus three times mag^nified, and of a blue colour. In about a second it 
passed into the pear-mape, leaving a thin streak behind it ; in another 
second it diminished to the size of a star of 3rd magnitude and appeared 
vellow. There was no explosion, but it disappeared about 15° from the 
horizon.** Latitude 52° 44' N. Longitude 0° 11' E. 

Another observer, " E. G.,'* at Wisbeach, noticed the meteor, at 8.25, 

5 ass from the vicinity of Cassiopeia to Ursa Major, where it suddenly 
isappeared. The tail was " forked," and of green, red and yellow hues. 



* There is little doubt that this meteor belonged to the same system as the one 
under discussion.— [G. L. T.] 

t This course is not reconcilable with the true path. It requires to be shifted, 
parallel to itself, 2o« to the westward. " B. G.'s" observation, on the other hj,nd, 
u perfectly accordant if the two constellations be considered as represented by 
their 6 or « principal stars. 
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6. '*L. B. P." ; a few miles N. of Carlisle. Sept. 14.— ** Driving on 
Tuesday ni^ht from Long^own to Carlisle, at 8.25, a meteor of most 
dazzling brightness caugnt my eye. I saw it first apparently in close 
proximity to the full moon, which by the side of the meteor appeared 
quite pale. In colour it was not unhke a Roman candle. Its duration 
was, I should think, from 10 to 15 seconds. In size it was compared by 
two of our party to a cricket-ball. It moved very slowly through the 
sky in a direction straight from the moon, westwards and downwards, or 
from north-north-east to south- south -west"* — Times, 1875, Sept 16. 
Latitude 54.56. Longitude 2° 56' W. 

7. Mr. S. Knight, A.R.LB.A., Teignmouth. Sept. 14, 8.27 p.m.— " It 
appeared to me to commence at a point about 30° from the horizon 
beneath Cassiopeia, and thence descended in a northerly direction, dis- 
appearing from view behind the tops of soma hills about 250 or 300 feet 
above the sea level an4 2 miles distant [Mr. Knight was walking on the 
sea shore], and at a point very nearly under the Pole star. Its course 
appeared to be a long flat curve concave to the horizon. 

" It commenced with a rocket-like outburst, from which proceeded a 
fireball, changing brilliantly in colour from yellow to red and blue, 
emitting slight coruscations, but without much tail, increasing in 
intensity and size for about one half its course, appearing to be ^ or a 
the diameter of the full moon (then shining brilliantly). It then rapidly 
decreased in brilliancy and size, descending behind the hill a whitish orb 
similar to Venus. It was remarkable to me for its slowness of motion, as 
it occupied ^om 6 to 8 seconds ; and the manner in which its flight 
seemed to be retarded towards the close led me to infer this efiect was 
due to its course being awai/ from my point of view, and that the dimi- 
nished brilliancy and speed was due to perspective. There was no tail 
after disappearance." Latitude 50° 32' -5. Longitude 3° 29' W. 

8. Mr. W. M. Burman, L.R.C.P., &c., Wath, near Botherham. — "The 
magnificent meteor of Tuesday night, Sept. 14th, was well seen here in a 
cloudless sky, at 8.26 G.M.T. I was walking, and the full moon was 
throwing my shadow on a wall on my right, when suddenly a dazzling 
light shone around, and my shadow vanished from the wall. Upon 
looking up I saw this magnificent meteor slowly careering across the 
sky, quite overpowering the light of the moon. It passed nearly 
overhead and disappeared in the N.W. by W. It was of a half-moon 
shape^ the preceding part being convex and sharp, the following part 
flame-like and flickering, and of a brilliant bluish-white colour. No red 
tinge was seen from first to last, nor train, nor sparks. Its diameter was 
about half that of the moon. In that dazzling light it was impossible to 
see any star, but soon after it had passed I tried to make out its path. 
It must have been when I first saw it about midway between Beta Pegasi 
and Alpha Andromedse, perhaps rather nearer the latter ; then it passed 
through the midst of the 5 principal stars of Cassiopeia, then through 
Camelopardalus into Ursa Major between * 23 ' and Thetaf, finally dis- 
appearing midway between Gamma Ursa Majoris and the horizon in the 
N.W. by W. Whilst it was still in sight I noticed that its course, if 
produced backwards, would pass from 5° to 10° above the moon. Its 
total visibility was about 6 seconds, but I only saw it during 4 or 4^ 
seconds as it went behind the roof of an adjacent house ; but a friend at 

• The expression " from N.N.E. to 8.8. W." has been accepted as referring to the 
astronomical position angle, which agrees with " westwaruR and downwards," the 
meteor moving along in the direction of the minute hand of a clook when at the 20, 
the moon being the centre of the clock. 

t It could not have been *' 33.''— G.L.T. 
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about half a mile south-west from my position saw it disappear directly 
in front of him in the situation I have described. He says it simply 
disappeared, no sparks being visible, nor any change of colour. 

Three and a half minutes after it disappeared I heard a sharp and 
sudden explosion like the report of a small cannon at a distance, exactly 
from the direction which the meteor had taken, but whether it had 
anything to do with the meteor or not I cannot tell. The rumbling of a 
distant train prevented me from hearing any sound during the passage 
of the meteor if any such was audible, as asserted by ' J. L., of Bath ' 
in Thursday's Times':* Latitude 53° 30' N. Longitude 1° 21' W. 

9. Rev. H. L. Mliot, Gosfield Vicarage, Halstead.— *' On Monday, 
Sept 14, 1875, about 8 30 p.m., a large and brilliant meteor presenting 
an appearance like iron at white heat, and leaving a train of red spots, 
was seen from this place to cross, in a downward direction, and at an 
angle of about 60° with the horizon, the constellation of the Great Bear, 
passing to the west of, and near to the N.E. star. It was visible about 4 
seconds of time, and for about 40° of angular space, and passed with a 
majestic and apparent upward sweep behind the trees which shut in the 
horizon at about half a mile distance.'' Latitude ^1° 56'. Longitude 

10. Mr. W. Dundas, Faringdon, Berks. Sept. 14. — About 8.26 p.ro., 
while walking in my garden, my attention was attracted by a distant 
hissing sound, and looking up I saw the meteor, of intense brightness, at 
about -j^ of the distance from horizon to zenith, and ( judgine by the Pole 
star) about 2 points east of north. It sailed slowly along and disappeared 
behind some large trees which prevented my seeing whether it maintained 
its brilliancy to the horizon. I last saw it about 1} points west of north, 
by which time it seemed to have descended about half the height at 
which it was when I first saw it. 

** It was followed by a divergent double train of brilliant light, and I 
feel firmly convinced was accompanied by an audible hissing sound ; 
indeed my impression at the moment was, as I have said, that my 
attention was first attracted by the^ound. (See No. 14.) 

" The sky above was cloudless, but shortly before I lost sieht of it 
some heavy clouds, low in the sky (and before and after invisible), were 
brightly displayed as it passed them. To me it seemed at the time as if 
the meteor passed between me and them, and that the light on them was 
reflected, not transmitted. Of course, if the meteor was seen also at Bath, 
it could not be so ; but it suffered no visible diminution of brilliancy 
while passing these clouds. 

** The light was an intense bright white light, more like that of mag- 
nesian wire than any other I can name." Lat. 51° 40'. Long. 1° 35' W. 

11. Mr. J. W. Proctor, near York. Sept. 14. — ** A friend *of mine and 
myself were driving home near to Grimstone, 3 miles to S.E. of York, at 
8.20 to 8.30 p.m. on the above night 

" The moon might be, I should guess, 40° to 45** above the horizon.* 
We were suddenly startled by a glare of light upon the ground, already 
pretty well lighted up by tl<e moon, and quickly raising our eyes caught 
sight of a most splendid meteor coming from the direction of the moon. 
I imagine it must have been first visible 10° or 15° below [? above] the 
moon to the S.E. before we saw it, from the glare which first called our 
attention. It then proceeded in a north-westerly direction, keeping to 
the W. of our zenith and disappeared perhaps 40° above the horizon to 
the N.W. 



* The altitude of the moon was, in fiust, 16", 
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" The nacleoB, which was of the same colonred light as the moon and 
brighter in degree, was at the front, with a diameter we estimated at to 
\ the apparent diameter of the moon. A tail followed it, of considerable 
brilliancy (but less), and of a much redder cast, extending so as in all to 
make about the same length as the diameter of the moon. I did not 
obserTC any trace at much greater distance than this behind. The time 
occupied was perhaps 10 to 20 seconds. I have some impression that it 
was accompanied or followed by a rushing sound, and a triend of mine 
thought the same, but amounting to an explosion at a great distance. 
The meteor died away very suddenly." 

12. Mr. J. T. Seccombe, Terrington, Norfolk. Sept 14, 'Sh. 20m.— 
I was driving on the Walpole road at that time, the nearly full harvest 

moon being on my left, about 30° above the horizon, and the sky 
cloudless, whan I was astonished at seeing pn my left the heavy shadow 
of myself and gig. As the moon was on that side of me I immediately 
turned to the opposite direction, and there saw a splendid blue meteor 
moving directly towards the horison. 

^* This meteor gave a light which I judge must have been twice that of 
the nearly full moon, and from what I learnt afterwards, it was first 
seen near the zenith, and passed not far from beta Ursse Minoris, and 
epsilon Urss Majoris, leaving a long train behind it." Lat. 52° 46'. 
Long. 0° 17' E. 

13. " W. W. H." Sudbury, SuflFolk.— *' On Tuesday evening, about 
8.20, I observed a fine meteor of unusual brilliancy. When I first saw it 
it was proceeding from the circum-polar region in the direction of the 
'pointers' in Ursa Major, which it almost eclipsed in its descent. A 
clump of trees prevented my ascertaining whether it descended to the 
horizon, but from glimpses I caught through the branches I believe it 
did. The * shooting star ' itself was very lar^e and bright, and attached 
was a long tail, broken at about a third of its length from the end into 
dashes and dots of bright colours, leaving a white track behind for 
several seconds after the meteor itself had disappeared. It was bright 
moonlight, and the moon nearly at th« full, yet the meteor quite lit up 
the northern sky in its passage." — Times, Sept. 16. Lat 52° 3'. Long. 
0° 43' E. 

14. "J. L.," Bath. — " On Tuesday evening, at 8.25, while standing in 
the front of my house, which faces the north, I saw a meteor, apparently 
about half the size of the moon, but of oblong shape, of various colours. 
It was not far above the horizon, and took a diagonal path from east to 
west, falling in all its blazing splendour on the earth. It could not have 
been very far, as I distinctly heard a slight continued hissing* as it 
rushed through the air. All the time the sky was cloudless, the moon 
shining with all her brilliancy." — Times, Sept. 16. Lat 51° 23'. Long. 
2° 23' W. 

15. Mr. E. Ledger, Duxford, near Cambridge. Sept 14. — "It may 
Interest you to bear that the sparks of it were so orilliant that my 
groom, sitting in his room, which has a good north aspect, saw not only 
the meteor, but the sparks also, through an ordinary white calico blind, 
which was down at the time. He then looked out and judged that it had 



* I can offer no explanation in regard to this hissing sound so distinctly heard by 
Mr. W. Dundas (Report No. 10), and by "J. L." The meteor was certainly 150 
miles distant, which sound would require about 12 minutes to traverse. Once, 
when lyin^ at anchor in the Biver Plate, in the small hours of the muming, all 
around bemg absolutely still, I saw a shooting star of about the first magnitude, 
traverse some 40*' of the sky, and less than a second after I heard a gentle hisaixig 
sound, firom its direction, which greatly astonished me.— [O. L. T.] 
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descended as near as he could tell through 5 arid y of Ursa Major. As 
it appeared to get down to the bottom of the blind he says it grew 
smaller in size and disappeared before reaching the bottom, which would 
be near to the horizon." 

16. Rev. W. E. Edwards, Orleton Vicarage, Ludlow. Sept. 14. — 
" What I saw was this : A mass of white fire in shape like a small 
tumbler with the larger end first, a dark space of ^ inch, then a tail of 
brilliant green about 12 or 14 inches, at the end of this a dull red mass 
as of ashes falling down. One of the boys at once described it as ashes 
dribbling through his fingers. We walked several steps, ten or twelve, 
whilst it passed with a slow undulating motion from south-east to north- 
west, I looked at my watch ; it was 8.22 * station time.' The apparent 
pace was that of a rook flying homewards. 

" It faded suddenly without explosion or noise." 

17. Mr. T. W. Grey, Manchester. Sept. 14, 8.27. — "The nucleus 
appeared to be of about f that of the moon, the colour resembling the 
magnesium light, the tail apparently about 2 or 3 yards (sic) in length, 
of a ruddy colour ; the part immediately in contact with the nucleus 
resembled ordinary fire. I heard no noise. The head was excessively 
brilliant. I first saw it very near the moon, whence it proceeded in a 
northerly course, parallel with the earth's surface, about 60°* above the 
eastern horizon. Its speed for a meteor was slow. It remained in sight 
about 7 seconds, until it disappeared behind the houses." 

18. A correspondent of another paper quoted in the Northumberland 
Daily Eocpi-ess. 1875, Sept. 17. — There was a tree in the passage, and 
suddenly I found myself surrounded by a wonderfully bright ligh^ and 
the shadow of the tree was cast on the wall on my left, every leaf and 
'twig more distinctly than in the sunshine. I was quite startled and 
bewildered at first by the sudden light and the shadow of the tree moving 
quickly along the wall, showing that the light was moving. I looked up 
to a window of the house, supposing the light proceeded from thence, 
but I perceived that it came from beyond the house, so I stepped back 
four or five paces to the corner, and was just in time to see a most 
brilliant meteor descending towards the earth. It appeared to be two or 
three times as large as a cricket ball, emitting a wonderful bright white 
light, so intense that when it ceased I felt almost blinded. It did not 
burst or explode in any way, but gradually diminished till it became 
extinct. It was, as well as I can jud^e, about due north-west, and its 
light must have lasted at least five or six seconds. It disappeared at an 
angle of probably 30 degrees from the horizon. When .1 entered the 
house it was just half-past eight by my watch.'* [No name, no locality 
given. The long duration, as well as the great intensity of the light,^is 
well proved by this interesting report. G. L. T.] 

19. Mr. J. King Watts, Stives, Huntingdon. Sept. i4, 8h. 26m. p.m. — 
** A most beautiful meteor suddenly started into view from Ursa Major, 
immediately opposite to the moon. It travelled slowly, and was of the 
most intense bright white light, was round, and five or six times the size 
of any of the planets. The sky was clear and cloudless ; we were 
travelling between the moon and the meteor, and our shadows on the 
road caused by the moon were of course large and clear, but those 
caused by the meteor were more clear and more sharply defined. After 
travelling for several seconds it suddenly disappeared. A few faint 
white sparks were visible." 



* When east of Manchebter the meteor was 32*' above the horizon, and at no part 
of its course robe any higher. 
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2a At Bridport, in Dorsetshire, the meteor was seen bj several 
persons to begin in the N.E. and descend nearly to the horizon in the 
north. It was described as being as bright as the moon, of a blue colour, 
like a double Roman candle, very large, ten times the size of Venus. 
Duration 9 seconds. 

The following local co-ordinates are obtained from these descripiions : — 





Observed Beginning. 


Observed End. 


Azimuth 
of 












Earth- 




- Azimuth. 


Alt 


Azimuth. 


Alt. 


Point. 


Greenwich 


North. 


22° 


N. 18° W. 


9.50 


N. 27° W. 


Tedstone Dela- 


N. 59° E. 


18 


N.48 E. 


IS 




Hereford [mere 


N. 62 E. 


32 


N. 22 E. 


12 


N. r F.. 


Lynn 


N. 54 W. 


35 


N. 53W. 


17 


N. 51 W. 


Carlisle 


S. 43 E. 


14 


S. 35 E. 


10 


S. 26 E. 


Teignmouth ... 


N. 50 E. 


30 


North. 


1-5 


North. 


Wath 


s. 77 


47 


N. 32 W. 


14 


N. 40 W. 


Gosfield 


N. 10 W. 


40: 


N. 35 W. 


8: 


N.40 W. 


Farringdon 


N. 22 £. 


30: 


N. 17 W. 


15: 




York 


S.E. 


30: 


N.W. 


15: 




Terrington 


N. 24 W. 


54 






N. 51 W. 


Sudbury 


N. 22 W. 


27 


N.39 w. 


3 


N. 36 W. 


Bath 














The radiant point is found to be in R. A 348°, on the equator, with a 

Erobable error of 2^ and in Yorkshire would appear in the Azimuth 
.56° E., and altitude 24°. 

The azimuths of the Earth Point indicate the nfighbourhood of 
Sedburgh, in the N.W. comer of the West Riding, as tmB approximate 
position ; but on account of the great distance of most of the observers, 
the lines do not intersect one another very accurately. The terminal 
point, however, is well fixed over a point about 5 miles W.S.W. of 
Pately Bridj^e, also in the West Riding. In adopting the true path from 
a consideration of all the observations, it must be made* to satisfy, abso- 
lutely, the observation at Greenwich which made it pass through an 
accurately determined point The terminal height in miles is reduced tu 
narrow limits of error by the observations at Teignmouth, Sudbury and 
Bath, where it was seen to attain the visible horizon, and those at 
Gosfield and Wath, which are very precise. These conditions are all 
exceedingly well satisfied by the following true path ; — 

The meteor was first seen, already very brilliant, as that of Sept. 7, 
at a height of 63 statute miles over the village of Hindringliam, in 
Norfolk ?Lat 52** 53' N., Long. 0° 56' E.) It proceeded in a straight 
line, directed to N. 56° W., and inclined about 24° to the surface of the 
earth, to a point over Lat 54° 3' N., Long. 1° 53'*5 W.,* where, at 13*8 
statute miles from the surface, it also burst, or otherwise produced a 
loud sound resembling the discharge of a small cannon, and was seen no 
more. I^fr. Burman, at Wath, heard the sound 3I minutes after the 



* Over Appletreewick Moor, two miles north of Barden FelK 
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disappearance. The exact time required by sound to traverse the distance 
assumed would be 3m. 47s. It is probable that Mr. J. W. Proctor, near 
York (Report No. 11), also heard the detonation. 

The course of the meteor was directed straight upon the town of 
Sedburgh. 

Its astonishing brilliancy, as seen at moderate distances, is fully 
described in the reports. The diminution of the light of fireballs as 
seen at increasing distances, appears to be very rapid. 

The following table shows the theoretical local apparent paths, 
founded on the above true path (having regard to the curvature of the 
earth), for comparison with the observed co-ordinates on page 14 : — 



Place of 


Beginning. 


End. 


Azimuth 
of 


Observation. 














Earth 






Azimuth. 


Alt. 


Azimuth. 


Alt. 


Point. 


Greenwich 


N 2°W. 


24° 


N. 


il 


W. 


9.3°^ 


N. 29« 


W. 


Tedstone Dela- 


N. 56 E. 


23 


N. 


48 


E. 


21- « 


North 


Hereford [mere. 


N. 66 E. 


24 


N. 


25 


E. 


9- 


N. 5 


E. 


Lynn 


N. 37 W. 


35 


N. 


W. 




N. 49 


W. 


Carlisle 


S. 43 E. 


IS 


S. 




E. 


II- * 


S. 22 


E. 


Teignmouth ... 


N.S2 E. 


16 


N. 




E. 


1-7* 


N. 10 


E. 


Wath 


S. 77 E. 


47 


N. 


32 


W. 


17* 


i N. 41 


W. 


Gosfield 


N. 8 W. 


38 


N. 


36 


W. 


7-2 


, N. 39 


W. 


Farringdon ... 


N.25iE. 


21 


N. 


I 


E. 


7*3 


N. 12 


W. 


York 


S. 46 E. 


39 


N. 


78 


W. 


21- 


N. 68 


W. 


Terrington 


N. 24 W. 


53 


N. 


46 


W. 


53 


N. 49 


W. 


Sudbury 


N. 22 W. 


32 


N. 


40 


W. 


35 


N. 41 J 


W. 


Bath 












3' 






Wisbeach 


N. 9 E. 


66 


N. 


44 


W. 


5-2 


N. 46 


W. 


Bridport 


N. 38 E. 


16 


N. 


9 


E. 


1-9 


N. 3 





* The comer of the house. 

' An error in the azimuths of a few degrees would explain the dis- 
crepancy in altitude. 

' The agreement here is accidental in great measure. 

^ The top of the hill. The azimuths were about a point in error. 

The mean of nine estimations of the duration is eight seconds, cor- 
responding to a length of track of about 121 miles. The velocity of 
motion therefore appears to have been 15 miles a second, and this is 
certainly not far from the truth. 

The astronomical radiant point is within 15°, possibly within icPy of 
that of the meteor of September 7. The two meteors were also similar 
in character, and they appear to have moved with nearly equal velocity 
— something under 20 mues a second. The observed radiant points give 
the following elements of their parabolic orbits : — 
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Meteor of Meteor of 

Sept. 7. Sept. 14- 

J Node 165= ^ 17^=* 

TncHntioB 23^ ... ^ 

Perihelum distance '428 ... "566 

LoDgitnde of the perihelion 85} ... 74^ 

Aphelion ecliptic longitude 264 ... 254I 

„ Utitode +23 ... 

Motion DirecL IHreci. 

BehitiTe Telocity (stati^ miles) ... acr5 ... 16-9 

There is n grest similarity in these two sets of ffVfts ud hj 
altering the adopted places of the radiants in the mrper directns hy 
allowable quantities they conld be made to approach each other a little 
closer, bnt not moch. 

This part of the heayens has also been known for many years as a 
radiant region for shooting stars at this period of the year. 

o o 

Tig. Heis fonnd for Sept. 343 + 10 

Messrs. Greg & Herschel, Sept. 344 + 12 

Dr. Schmidt, Sept 3-14 34^ + 3 J 4. o 

Sept 344— 3S^^^ 

Tnpman, 1871, Sept. 7-15 345 + 13 

The mean of the two fonnd by Dr. Schmidt is within f of the SepC 
14 fireball radiant, and the mean of the other three is as dose to the 
Sept 7 radiant The old positions therefore receiye a genuine and 
unexpected confirmation from these two fireballs, the radiants obtained 
for wnich are certainly quite as accurate as the [others, and merit being 
classed as new determinations. 

If the above two orbits be projected on the plane of the ecliptic, or 
one on the plane of the other, those parts of them near the descending 
nodes are sensibly parallel, though more than ten millions of miles apart ; 
and this at first sight indicates an antecedent physical connection or 
common origin. The relatiye inclination, which cannot be less 15° and 
may be 20^, and other less important differences in the elements, may 
easily be supposed to haye been caused ages ago by a very near approach 
of one or otner of the bodies to one of the planets, most likely the Earth 
itself, as just before all previous perihelion passages both bodies exactly 
intersected the orbit of the earth. 

By no means an unimportant result of the preceding investigation is 
the established connection, by similarity of orbit, between certain 
showers of ordinary shooting stars and these large fireballs. I am 
unable to understand on what grounds the connection between these 
apparently different phenomena is disputed. The well known streams, 
whose centres of radiation are situated in Leo, Perseus and Gemini yield 
indiscriminately the largest fireballs and the most minute shooting stars. 

Certain large fireballs, the orbits of which have been approximately 
ascertained, appear to be, or rather to have been, solitary in space ; but, 
in the present state of our knowledge, this deduction does not seem to 
me to be significant 

Royal Observatory, Greenwich : 
1876, March 27. 
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